a ” ” III : ban! 
* 7 VIS e 4 — 7 * 
4 ON” ” 4 
N py . 
* 8 % 2 
—— „ pt « Mot $ 
4 = jo * ” 
a 
; 4 , 
s - 
* Fo 
» 
> 


| : 4 . 7 
/ g N 1 | ; 5 4 
br ig * . 


| 11777 
r 
The moſt uſeful Propoſitions in Evcs 1 p, 
; and other Author s. DS NNS 
Demonſtrated in a clear and eaſy Method, for the Uſe 
WE of Learners, „ 
By WILLIAM PAYNE, _ 


— 
— — 


1 * * 
1 22 - g 
* 5 
o * : 
"0 1 
* - 8 2 * 
7 
** 
1 : 
- o a 1 
- 
75 - . 
- 
* 
7 - 
= 
* 
* 
4 
— 
- 
- F f 
2 — „ 
9 * b 
* 1 Y _—_— +. - 
* * * 
* 
J C - 
” 
* 
” 
- 
- * _ 1 


% 4 * 8 FS $8 
+ * — 


. Payne, : the Mews. Gate; J. Manxs, in 
Lane; and NGESTON, at Temple 


2 


. EUR 
——Uũä.— —é— SAAB 
r — — 


of Es — - 
\ 6 - 8 : . 7 — . 25 
* . 1 4 4 0 . 
„ MDCCLXVII, TS 3 Eras 

N * . 0 * 6 4 

. * 1 A 2 * * 
» — g * n * £ 8 4 
* * * * 
FX © a A M > „ ” wr * 2 * 


3 


I 


* 


Y 


ON 118 


11 


<> 


Of I. 


10 


© 


2 


1 


it 
* 


£* * 
FAM 


ok a 
wi 


8— 


U 1 * 


62 


- 
1 
1 


5 


© go y 


2 A % * 
* F © by y 4 » * 
8 - 


it 1 t your approbation. 


re oO. H. 1 * 1 64 


Oo Al HIGHNESS/ 


THE: 


0 
x ; - . 0 ; : a 
a ” a „ . 4 4 1 -. ? 
2 
1 5 
2 ” 
N 17 2 8 b 4 —_ — 
2 g E * L 
£ af « 
© > * . 
. * — . ” 
” 
. 
- 
* 


1 


H EY who are permitted to prefix FAY names 
of Princes to treatiſes of ſcience, generally 


4 the protection of a patron, without fearing the 
cenſure of a judge. 


The honour of approaching your Royal Highneſs | 


has given me many opportunities of knowing that 


the work which I now preſume to offer, will not 
partake of the uſual ſecurity. For as the knowledge 


which your Royal Highneſs has already acquired of 
GkouETRVY extends beyond the limits of an introduc- 


tion, I _— not to inform you; I ſhall be happy 
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RoyaljHigling ſs that GrowgTay Wi the pfimary And 
fundamental art of life ; that its effects are extended 
througly che principal ope erations-of human ſli; that 
ir WGaduiAs the Gldier in in the field, and the ſeaman in 
the 0 00 can ; 5 that it gives ſtrength to the fortreſs, and 
elegance to the palace. To your Royal Highneſs all 
this is already known; GromerTRy is ſecure of your 


2 and you _— of its are r and value has | 


you, þ 8 
a al to the notice a Princes , n 
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numerous, and the names by which they are fechm 
mended ſo high in mathematical reputation, that a new tr 
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ology. : is e old gli en e 5088312 
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Nox man as to Jonny the ys of * bows 
orof ect of increaſi ing or facilitating knowledge. : e : 
ta boalt, of new diſcoveries' in GEOMETRY, my nf pe is only 

to make it more readily attainable by the method of nd : 
* which, I believe, to be eaſier than in other bobs bf 
the ſame kind; tho I am ſenſible at the ſame time, that every 
man naturally thinks his own mode of W the beſt. 
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I have allotted | a page to wh 1 and problem, for 
the greater caſe and ſatisfaction of the reader; how well I 
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EOMETRY contains the nature and properties of lines, 
angles, ſurfaces, and ſolids. - 


. A point is that which) has no parts, or magnitude, +2. 27 +. 
3. A line is length without breadth. / 2 /- 


4. A right or ftrait line, is that which lies evenly between its 
extremes, or ends. / £ 9 . vo | 
5.. A ſurface is that which has ow and breadth, but no thickneſs. / # /- = 
6. A plain ſurface is that which lies evenly, and agrees with a ſtrait 
line Ninidg hy 8 points in it. © 927. 
7. A ſolid is that which has length, nad at thickneſs. / / > 


8. A plain angle s Wen or corner, made by two ſtrait lines | 
that meet one another. 

9. When a ſtrait line a B FRO upon another o p, makes angles 
ABC, ABD, on each fide equal to one another, each of theſe equal 


angles is called a right angle, Lo the line AB is ſaid to be * 
dicular to the line cp. 
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Note. An- _— is — expreſſed I Wines” Ibn 8 1 
1 * at the angular point being always wrote in the middle. 
An obtuſe angle, is that which is Sreater chan "A _ 

1 50 1 
11. An acute angle, is that which i is leſs than a right 1 4 


12. Parallels, are ſuch ſtrait lines in the ſame Plain, _ if ins 


nitely continued, or produced. will never met. 5 FB: 

— an 

1 3. A ſpace bounded on all ndes is called a "Ay £04 mM 
14. A plain triangle, is a figure made by three trait lines. / f 
15. An een triangle, is that whoſe three ſides are _ to = 

ne another. DL 3 67 

16. An ioſceles triangle, is that which w only c. two of its ſides = 

equal to one another. 3 

17. A ſcalene mangle, is tha which has all its ſides ehen. — 

N 

I : : 1 * 


— 


I 8. A 85 15 Glases is hs which FEY a W NF: 

19. An et angled angle, . that which. has n . we 
angle. RW, x . 8 I J * 

fi. * riangle, is that which has every ie Y 
acute. | „„ OT : 
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23. A reftangie; 1 4 whos angles are all right 
angles. 

Note. A rectangle" is ad to be contained * en within) its ad- 
jacent ſides. 

24. A ſquare, is a pamllelogram Alete Niles are all eu to one 
nn and its N are all right angles: 
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25. A Kombu is x parallelbgram whoſe fides' are e all'equal to one 
another, but its angles are not right angles. "01 une 
All figures having more des chan four, are in general called po- 


ir figure, is that whole ſides art alf equal 10 one an- 


and angles all equal to one another. 
des are 7 yu the eagles of che one 2 


n . 
8 5; > 


3 1 


644 5 


74 nn ignre, bounded. -by a curve line called the Cir- 


erence, every part whereof is 3 —_— from a point vichin, 
called, the center. : 


| | oly ſtrait lines and circles, are pred ie into "ai Geometry. 
I 31. The diameter of a circle, is a line paſſing thro! the center and 


i terminated by the circumference. The ſemidiameter i is called the radius. 
| +.,.32..A ſegwent of a circle, is any part cut off by a ſtrait line. 

F 1 3-0, Each ſegment made by a diameter is called à ſemicircle. 

34. An angle is ſaid to be in a ſegment, when lines are W 
| | from the baſe of the ſegment to any point in the circumference. 


35. A ſector of a circle, is a part contained between two . 
diameters agd the intercepted part of the circumference. 


36. Similar ſegments of circles, are thoſe which contain equal angles, 


37. Circles are ſaid to touch, when their circumferences meet, but 
do not cut one another. Os 


38. A tangent to a circle, is ry line that touches the circuraference, 
but does not cut it. IF 
39. A. line is ſaid to be eis or inſeried in a circle, when its ends I 
are placed in the circumference. 2 kat 3 
40. A figure is ſaid to be inſribed i in a circle, when all its angles = - 
are placed in the circumference. , 1 A mats; | 
41. A circle is ſaid to * a beute, when the eee 3 te 
paſſes thro? all its angular points. ms 


42. A figure is ſaid to be deſerbed about a « crc, .when every | 
| fide touches the circu mference, | 
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(35 
43. A circle is ſaid 60 be inſcribed in Eure, when the circum- | 
| $erfs tosches beg fide" of the ſaid figure. "hot K O94 
44. One figure is ſaid to be-inſetibed in eme when all he angles 
of the one arc placed in the ſides of the other. ; 

1 A theorem, is a truth propofed to'be demonſtrated.” 2 | 2 

46. A problem, is ſomething propoſed to be done 
| 47. A corollary, is a truth or theorem which um "ny a preteed. . 

jog demonſtration. | am iN 
Axioms are ſelf-evident tube; ; as, 

48. Things that are __ to . lame thing, we © equal thing 
"> to one another.. os 
9. If equal _— be "mY to > equal "things . do. or wholes 
1 with berequal45 1874 1 20 
30. If equal thing be zakan: from equal wg the remaier will 


be equal. . 1 | 
Y GI. The halves of qual things a are equal, and the doubles-of equal 
things are equal. 40 5 
52. The whole is greater than a part, and cquab to all its parts. 


4 53. Things that — agree, or fill On e 7 to 
one another. itt n whom down al 

3 54. All right angles are al to one another. 

55. Equal circles have equal ſemidiameters, . 

56. Equal things may be taken for one another. - 
357. Lines that meet one another, are not parallel to one and the 
1 ſame line. Thus * lines AB, A Gy" are not both of them parallel 
ce to the line DE. : 
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62. Traligtes wat Babe two! nde 4 wy Wang age of the- C. 
one, equal to two ſides and the contained angle of the, other each 


70 each, are equal, and their remaining parts are * each to each; 8 
men, the parts oppoſite 0 g A 
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A en 1 5 
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Let the e 4 c DEP 2 the ſides 44 40 ee 
da. px each to each, and n N. e to the angle Kr.: 

qual, the ſide 1c is is equal. to the. ide r r, 
and the angles 4nd, ACB. are equal to o R, nr E each ta ea 
For conceive the friangſe AB c applied to v RE, with the paint a a 
on the point v, and the Ine a on the Ine p 2.4 r Hy 
agree with E, becauſe as is equal to D E, the line à c will agree wi 
the line vr, becauſe the angle Bac is equal to E Dx, — 
e muſt agree with r, Tince ac is equal to pr. Again, wha. 5 
n, 0 0 with the Points E, 7, che line 0 muſt agree with the 
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Th. The triangle ac is equal to E71 !]! — 33 
— The ſide Bc is equal to the fide E — — 53 
And theangles ABC, ACB are equal to v E , Dr x each to each 53 
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TEENY les — to ery ag ſides AB, be are equi | 
136 0: 
then . 
3d; For produce the equal ſides 4B, c to 5 and E, aſſume the point 5, 
make nz equal to BD, or Cx equal to 45 by problem 2, and i 
AE, CD. „ . 
Now the ſides an, Bs are equal to c 8, 15 each to each. 
And the contained angle A8 E is common | 
Th. the fide z a wg to the fide v — — | 
And Fat BAE ant wane „ 
Ag. the ſides cx, E A are equal to a», De each to each. 
1 3 5 And the contained angles CEA, ADC are equal — 
"IA Th. the angle caz is equal to acd — 
T Th. the angle 5 A c is equal to Bea — 
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Ab, Ac Are equal aa theo, 


equal to AG, CB each to each. 
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Let 100 triangles 8e, nn 10 the ſſdes 4B, 1 05 c 4 equal 
to DE; EP,-FD brug to ns they. oppoſite to he equal Aides are 
equal angles. E 2 6 4 4 
For make the Preys 10 ** 90 the ange BAC by problem 9, 
the ſide 2 Ss to the * ac g 5. 0 problegy. 2. 200 join 
e, . e 6 279 *= ES ut 

Now the fdes ED; DO are equal to 2 Ay ac each to each. con. 
And the Contained angles 2 b o, 54 c are equal . I con. 
1 the angles DGE, A o are equal, the angles GED, 24 
are equal, and the ſides E 6, 5 & ate qu]!!! 62 
Th. the fide E O is equal to the fide Ext — 48 
Ag. the angles p Or, DFG are equal, and FG B, orf are 
| equal — — = 
Th. the angles v0 « DFE are equal. — — 49 
And the ſides vo, o E are equal to D, E each to each. above 
Th. the angles E , EDF are Gn and GED, FED are 
ual — — — „ 62 


Th. the angle ACBEDFEBACE 2D and e = Ep. 48 
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I ay, A +pc*=2apX8c+ac*. 


rallel to A E, — AB. 
Now ET —=FB. 

Th. E — 21740 L4G | 
Th. xx + 01 S2 KT T1201 ATA 


Thi EB + OL =226L+ne — 
Or A8 ＋ OL =2tDxDit+nc 

- But cr, ac are the ſquares of nc, 4 
Th. ap*+nef* =2anpxBc+act 
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Let the line AB be ride ur plante in 6, and rake the pers pet 


For upon a B deſcribe the ſquare ABD 2, j join a, Araw.c 16 pa- 
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1. 111. If a line is divided into any two parts, , four times the rectangle 
contained by the whole line and either part with che ſquare of che other 
pat, will be equal to the ſquare- of the ſum of che ſaid line and part 
taken. 118 lien DOE 
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Let the line à B be divided at pleaſure in e, and take the part BO: 

I fay, 4aBXBcÞHac*=anr+Bc" 
For produce 4B, and make B b equal to Bc. . 
Now an* ＋T RD T 245 * BD 1 — 108 
Tb. 43 ＋ C +2aBXBC—_=aD* — 356 
4 2 AB X BOT Ac; — Srnrente oS + = ap* + net. | — 110 
Th. 2 48 K TAC ＋ 24 * 0 = = A452 F $28 + 56 
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„ 3 Vile 
OTTER . 111% Otherwiſe,” AWE 2; all s If 4 
4 a tins is Liked ind: another be added dis the dere un W. 
ſum, will be equal to four times a rectangle contained by the half line 


and remainder, with the ſquare of the added line, ! 
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Let the line a B be equally divided i in e, and continued to D: : then 
AD =4acxcp+Bp2. | 

: * For upon a Þ deſcribe the . Ap Ex, join AE, draw ock! BH 
parallel to A r, and 1LM, NOP parallel to abs. N 
Now NB, 1c, QR, HP are the {quares of an, AC, 03, 55. i 10% 
And Ac, es are equal — W eo. 


Th. fe, Qn, BL, LN, are equal preg” — 10; 
Ag. NG = o, and OM = MB — — — 92 

_ But 60 is equal to om — — 97 
Th. NG, Gb, OM, MB are equal . — 

Th. 16, GR, Lp, and 10 + o are qual — 

dT. ra+nD=4LD ws". 
Th. Fo+nD +HP =4LD Tur 0 | 
Or an*=4cLxXcDv+BD?2 21 Aon. ' w_—_ 61 
Th. rr | winins)  o_ 
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112. If a line is divided qually, and another be added to ir, the 
reſtangle contained by the ſum and added line, with the ſquare; of 
half che line ill be equal +a ahbe line e a 
the half and added line. 
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For let op be the Colne of c p, join pr, draw AG, vr reale 
«cr, and thro' i draw or parallel to 4 p. 
No a k ——— 2 0 
And IE . — = c 
; Th. AK — ä — 
Th. 440. — = 
Or 44. — — = 
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Or aDXDi+KkH ---- = cD* : 61 
But x n, BL are ſquares CB, BD —  ' 07 
Th. apXpB+en* -— = n — — 56 
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7 If a nine is eaſy an 6 divided, i nb 
unequal parts, will be double to the TE of the half line * 
cepted 
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Let the line a B be equally divided in o, and any how i in o: Then 
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For 4 5 =4ac' Fep" + 240XxcD — 108 
Th. ad Sas! =ac * +2acxep+p8* — 49 
But Bc” = AC — _ theo. 
Th. Ab TD = fe- +28cxcov+ps* — 56 
Ag. B + cp? EDI 2sFcxcDv+ps* — 110 
Th. Ap TD = ne? Te Tiefe!“ — 56 
Or Ab p =2pc*+200* at ris - 
Th.av*+pe*=axc T2 
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IE Tu line AB is equally divided. in cy. and. at pleaſure i in br 1 lf 
aD +ps* =2AC T2. 


For erect c E at right angles to a = and * it equal to 4 c, Jon 
A E, EB, draw DF, FG parallel to c E, Ba, and j Join AF. 


Now the angle azc AR, and EBC=crB — 63 
Th. each is half a right angle — — H 86 
Th. A E B is a right angle 52 
Alſo z Or, rn are — angles, for each i is equal to the 
right angle ECB. — 81 
And the angles ZFG, DFR are half right angles, being equal. 

to the angles E Bc, EA — r 81 
Th. 20 is equal to or, and r o is equal tov» ay. 64 
Again, e: p is equal to or — 


Th. A = 1, el Sor! gc“, adp!“ ps“ 103 
Th. AE 144 ade nr ner, and a =AE' +2Ex*. 98 


Th. Ar S240 T2 r* — — 56 
But ar AD Dr — — 98 
Th. Ap“TDT S ZAC ＋T20 — — 4 
Th. AD '+p3*=24a0*+200* aunts 3 56 
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114. If. a line is equally divided and another be added to it, the 1 2. 


ſquares of the ſum and the added line, will be double to the ſquares 
of half the line, and the line compoſed of the half and added line. 
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Let the line A 3 be divided 13 in Cy and inte to p; 


then AaD*+BD* =2cB*+2cp?. 


For produce DA'to E, and make AE equal | to BD. 
Now E A is equal to ůb — 
And AC is equal to 15 . —— 


— 


And x» is equal to av — 
N the line 1 2D is equally d divided i in bh and. unequal 


lack 4 4 4 + «4 1.5 * 
6 # » 'F , 2 12 


Th. „ib sen ieh 3 — 20 265 
But the ſquares of z and av are equal |, — 
ys «SF 50* =2 627 F cn", 5 8 
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113. In Tſoſcetes triangles, the ſhuare of the le, is equal to the 


ſquare of a line joining the vertex and any * in w_ bead c 
eee 4p ch 
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Let the Om ABC have the fide 4 qi to the fide BC, 
and join the Vertex to any point p in the baſe, then AB? 
1 

For divide a c equally ii in E by problem 5 0; join I 4 

Now the angles à K B, Bzc are equal _ r 
Th. AE B, BEC are right angles —— — 
Th. AB BE TZ renner 
But A Dp DOT ED = W 
| Th. 4 =p2*+avxpc+zv* 
Or as . + AaDXDC 

Ag. BD = BE TED“ — 

Th. aB*=Bp*+FapxDpc ——— 
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16. In 


; "a . the Gquarts of the bald und citlies a0 e bil 122 2. 
W to twice a rectangle contained by the baſe and adjacent- 8 
made by a perpendicular, with the ſquare of the other ſide. 


; | ta); 
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4 * 0 


Let the bade ae, have perpendieviler en Filling five: the 


vertex to the baſe, and take the fide Bc: Then an +20) =24n 
xBp+ac*, 


For 
Th. 
But 
Th. 
f Ag. 


Th. 
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431 435 2 A BX BDTADB 


AB “pc! 2A RD Able — 49 
— 3D Topo“ © — — 98 
. Tc! — 2 2ABXBD+AD? oc! : — 56 
AE . ĩ ͤ +pe* — 98 
AB Fre S 2e“ — 36 
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11. In | 
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/24 2. 11 7. 10 obtuſe aßgled triangles, th the be f e ſquare of the ſide nnd ce 
| bout it, with twice a 


bra. 2 * is equal to the ſquares of the ſides a 


rectangle contained by one of thoſe ſides, and its continuation to a per- 
pendicular falling thereon from the extremity of the other ſide. 
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C 


Let the triangle a» have an abtuſe angle at x, and let cp be per- 
. pendicular to the continuation of 453 then ac* AB 8 +2 AB 


X BD. 


For Ac —— 14 Toc' 4 — — — n _— 98 
And à p. ABT +BD' Fr . =, Can *,._, 
Th. AC: 2 AK. '+B0* pos“ ——— 
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But _ 


Wee Wow B ans. % K r 


Th. AC =AB Tue! K — 
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118. The difference of the ſquares of two ſides of a triangle, is 
equal to the difference of the im os the e of * Js. 
cular. 
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Let the triangle AB have the fide AB greater hn the ſide BC, 
and let BD be Kew e et to the baſe AC; then "A B* — c 
AD -D. a | 
For a BY: —— 
And po? — 
Th. 48 — 30 


4 * +03* , po — 0 
D c* eh Late . 5 98 
D* <= 20" — — — 50 


- 1 | I 


4 119. 8 
Tbe 2 of the F of two ſides. of a e is . 
to a rectangle contained by the baſe and difference of the n | 
made 57 the n 4 

For make v equal to Dc. Y 

Now ac = =ap+vc, and AE=AD—DC are the ſum and dif- 
ference of the ſegments, becauſe v x is equal to oe — con. 
Th. Ac AI =aD*—pec* 109* 
Th. 43 — CAC X AE — 48 


« © =" wat Pi 


120, The 
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120. The re&angle contained by the ſum and difference of the fides 


of a triangle, will be double the rectangle contained by the baſe, and 


diſtance of the perpendicular from the middle of the baſe, * 


B 


Let ABC be a 3 with a 1 BD falling upon the 
baſe 4 c, whoſe middle point is r. 

Then AB T RBC AR— C = 2 4 * . For make W ee 
to De, whence AD—DC = FD. | 


Now aB+FBCXAB—BC anne 
And 40 FD — — wc 
But AB — 30 —— iD —Dc? 
Th. 55 AIDa= Ac x 

Ag. 1x — „% ns 
5 11 F D nn — 2225 Wy, — 
Th. e =2ACXED 


121. If 


lir 


* 
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( 63 ) 


121. 11 FT baſe of a triangle is biſected by a line 8 from the 
vertex, the ſquares of the Tides will be double to the ſquares of the ſaid 
line and half the baſe, | | 


e ſides 
e, and 


A 


B 


Let the WS ABC, rol its baſe AC equally divided by u the line 


on the | BD: then ap*+Bc*=2BD*+2Dc?, mp 
For upon 4 © let fall the perpendicular BE — . p. 7 
Now AB — = Az FEB? — — 98 
And a — C t — 98 
Th. ap*+Bc* SAE TEO EEE — 9 
109* But AE TEC = 2 DEAD vp — 113 
118 Th. 431 T B = 2pe*+2Dz* T2 222•ůẽkv — 56 
48 Ag. BD* — —— D&* +2B* . 986 
50 Th. 2395. = — T2 —— 49 
49 Th. a + nc! =2Dc* +28B0* — — 56 
36 Or an*+Bc' Dre?“ . —0e 
Caſe 
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(4) = 8 
"T9 Caſe 2. | 


"When the triangle ABC bas an obtuſe angle at the baſe, 1 4 2 
"before, 1 TBC 23D ＋25 09. | 


— 


B 


5 8 


E 224 2. 2 4 


F or let Bc A &s the obtuſe angle, produce A c to E, and let. BE fall 


at right angles to AE. — — — p. 
Now AB — 2 AEB +E8B* — — 9 
And 30 — = CE'+FEB* — — gf 
Thi an" + nce*''= art +cr'+288" —— 4 
But ax +ce =2Dpc'+2Dprt — — 114 
Th. 43 + cf 2 DC“ T2 DEB 223= — 50 
Ag. BD — 2 — DE'+ AE“ — 9 
Th. 235-2 2DE ＋227˙ — 4 
Th. A8 BC“ = 2 + 250" Sites” ns 56 
Or A3 TH 23D T2 Dc. 8 

122. In 


ew» © 
123, In parallelograme, the diagonals cut each other inte equal 


parts, and their ſquares both together, ate yOu to tlie e * 
Tour ſides taken together. 


I fay a 


Let AB OD be a parallelogram whoſe diagonals cut each other in 


'BE fil 2: the 1 
b E: then A E is equal to Ec, BE is lu to. "BYE and ae“ 
4 = AB +Bc* + CD*+DA?., ook n * 
0 . 3 are gains to cvs, ECD +; to each. 80 
nd the correſponding ſides A B, c D are equal nn 
1 Th. ax is equal to Ec, and BE is equal to ED — = 
50 Ag. 242 ＋ 2B ZABT4 BC? | — — ! F421 
5 Ne Kap D +D,A* r n 
| 0 The. 2A a 3 39 — — 506 
kk: 442 ＋T A e n +ev*+Da4*. — 9 
But 4A E Ae % and ABN 2D? -. ts 108 
8 Th. ac* + BD? AB TBC TOD? +p 4? . — 56 
122. I : | | 
R | 123. A 


( & ) 


2631 reg. A firait line that joins any to points in het 8 
n ill fall within the circle. - hat Fa 


Let & and p be points in the cireumference of a del alas and 
Join A B; then the line A 3 falls within the circle, ok 
Fbr find e the center of the circle by PR 32, in AB aſume the 
point E, and join CE, CA, CB. 
Now the fide e a is equab to the ſide * 
Th. the angle A is equal to a8 
But the angle ex is greater than c & 2 
Th. the angle c E B is greater than c A 
Th. the line o is greater than the line «õ 
Th. the point E is within the circle — 
Th. the line A B muſt fall within the circle 


( 


124. A line drawn from the center of a circle, to the middle of 242 's. 


a line terminated by the circumference, will meet the ſame at right 
angles, 


In a circle ABD, whoſe center is o, let the line aD be” equally 
divided by the line ct: then A Ec, oo are right angles, 

For join 4e, op. 

Now Az is equal to E D 


g theo. 


. . AC is equal to p — — 30 
And o E is common — — — 
Th. 24, AC, CE ate equal to 2D, DC, Cx each to each. 
Th. the angles A EC, zo are equal 65 
Th. AB, CED are right angles — 8 
Ks 125: K 


6 


354 2 1235. A line drawn from the center of a circle, at right. angles, 
do a line terminated by the circumference; will divide it equally, 


B 


In the circle AB D, whoſe center is c, let the line c x be drawn 


at right angles to the line : 


e 


4 


Now cD is equal to ca 


Th. the angles DA c, CDA are equal 
Alſo the angles azc, cz Þ are equal 


For j join A c, C b. 


—— — 


then the ſegments 4 E, E Þ are 


E r 30 


63 
54 


Th. the angles zac, cz a are equal to EDC, D each 


to each 


And the correſponding ſide c E is common. 


Th. A E is equal to ED 


- 
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126. If 


| Ii 


"Do ( 5 ) 
1816s, 


126. If; a line terminated by a circle; is divided equally * a line 
ly. cutting it at right angles, the cutting line will paſs thro? the center 
of the circle, 

drawn . | 

7.” Wn the A ABCD, let the line 4 © be equally divided in x, by hs 

line BD cutting it at right angles: then BD will paſs thro* the center 

5 30 of the circle. For if not, let x be the center, and join FA, FE, FC. . 

63 Now AE is equal to x — theo. 

64 FA is equal to FC. — — FRETS 1 

ch | And E is common > — . — bfſ— 

oth Th. the angles AE , FEC are equal — 65 

Th. each is a right angle — 9 

76 Th. the angle A E T is equal to x ? — 64 

Which is impoſſible cn" a ob 


#3; as 


W 


Th, 3D muſt paſs thro? the center of the circle — — 


* 


127. If 


c 5 


127. if ow. #: polat vithia s.cirele, /thres 
r 


913. 


Let 4B 5 ; be a lecke l in which three equal lines © a, e B, © a 
drawn from the point c-to the dee then c is the centre 


of the circle. 

For join A B, u D, bike them in E and F by problem 55 dra 
Ec, Fe and continue them to 6 and 8. | 

Now © a is equal to ß —ĩ ͤ ĩð——⸗ĩ theo: 
"Fame AE is equal tory — — — ' Ton. 


Th. the angles AEC, CE 3 are equl/ä !: 65 


Th. AE e, EB are right angles „% 98 


Th. the line = © © paſſes thro the center 126 
By the ſame reaſon, the line x c paſſes thro? the center 
Th. the point c muſt be the center of the circle. — — 


to one another. 


Con 7 
1286. In e circk, inn equally tant dom te e center. OY wal 


In the circle ABCD, let the lines AB, be wan diſtant from 


the center x, namely, let the perpendiculars ** 8G falling opon them 
de equal: then as, De are equal. 


For join a E, ED. 
Now E 4 — ZAFTþFE* ——— — - "P 
And ED“ DGE“ — — 98 
But EA = vp” „ . 103 
48 
103 
50 


Th. ar +ra"=po*+or* : | wines /- abby 

2 8 FEE A — — 

3 ar — rs, and DG= Ge | 7+ "a 1 7 125 
Th. ar, FB, DG, GC. ate equal — ww as? 28 
Th. AB en to e — — 565 


8 ant med] 464 ad 8 T4 7 ) REES 
1 129. In circles the greateſt line! is a diameter, and of aue e lies de 
nearer to the center is the nr. . a © : 
In the circle pz FG, whoſe center is c, and diameter a B, let the 
1 D E be drawn nearer to the center than the line r; chen AB 
is greater than p E, and p x is greater than . 
For upon Dx, o r let fall the perpendiculars CH, C1, wake « CK 
equal to cn, thro' K draw LM at right =o to , and Jain | 
JJ... | mos: -*. „ ha 
7 * „ - FE: 
h 4B is equal to L CM *. > np 8 . 
But 1 cm is greater than L 121! ?:2ꝙ²ʒ | 
e Th. greater than I . > 
Again, DE is equal to 1kya 44 
Th. AB is greater than DE mr 54 , 
| Secondly, the angle 1 cM is greater than vr! 3 
Sh 'T'h.* L M is Zreater than 8 F — 232 —— ho Lemon 74 : , 
75 DE is greater ow. or — _ _ 
: es A. nd 
5 : I 


TEE) 


130. it from any point which is not the center, ſirait lines be 3 gs 3 
7 to the circumference of a circle, the greateſt line will paſs thro” the 
center, and the leaſt will fall in the Cant * of the circumference. 


— 


0 


ti ABDE. 3 a cel c ts center, ya | point PE at re, 
and p D, PE lines drawn to the circumference, whereof p E paſſes 
thro the center; then PE is n thay. . and PB e 
wu PA. -- 


—— YO join BC, ep. | js 
e A, B, ep, CE are equlal!kꝛ- — 30 
Th. vE is equal to yc+ cd. 1 1 — 7. aq - 
But een is greater than PD E ˙»‚C wy 
Th. v E is greater than p 5 SD 1 — 5 


© Secondly, 3 ＋ Be is greater than v c, or v4 440 — 93 

Th. —— PB:+ AC is gfeater than PaFHFac'; — 356 

Th. I is greater than r - — — 50 
Again, 3 ＋π pe is greater than cn, fig. a. n ii 29 
Th. pPB+PC is greater than ca, or PaA+Þee e — 56 


30. If Th. ys is Jones than Þ 4 — — On of 
| ö; 231. From 


— 
— 


1s mY Freth an affümed poin 


42 


two ag: lines can be draw to the he brcumnfeent. T 5 h 


Let A8 c be a circle, and v a point taken at pleaſure which is 
not the center: then only two * lines can _ the bein 20 1 
the circumference. 

For find x the center or the eirehs, join v E, K A, make the ang 
ITY: equal to the angle PEA, and draw A P, BY CA 
Nov the line E A is equal to the line x c — 30 
Th. the ſides vx, = c are equal to v E, E A each to each — —— 


And ane PEG, PE A are equal — _ 


Th. ye is equal topa—( —— — — 62 
| Again, let the points #, 0 be aſſumed in the ſemicircle ves, 
and Join PF, FE, EO, GP. £40 

Now the fides v E, x O ave equal to ve, Ke ench to ac 3 

And the contained angle v © is greater than PEC — 52 


Th. vo is greater than y c — — — 74 


— 


By the dame reaſon Þ c i groucer han vv. —— Wes 


. only PC 1 Pay 


132. Corollary, One circle © can cut another, in two points only. 


133. If 


in 


tw). 


132. ir two circleyytaygh. ons 2 Na 
ter will fall in the ra ae, | 


tt the eirrles A ,. e, or #6 touth outwardly in the point ©; then 

£ a ſtrait line joining their centers, will fall in the point of contact c. 

a For if not, let # the center of the circle as eD e e 

and of the cirtle © Eo, be joined 9 cutting] the circles i 

Mow in po and o, and join nc, ci. | J oi If, 
Now s is equal te # e — — 36 
And 61 is equal te cr mn (| 


30 Thereſere tv + 04 is equal to Ho+ os. | 


But #4 is greater chan u +or 
om, | Therefore 11 is greater than He + 01) 
62 Whieh 8 impoſſible — — 
n ſtrait n. che ene maſt fl in 0 pot 


1 
- : » 
„ 5 "1 

| ef c | 
. 4 
1 Lot 45 * 5 2 * F * 1 4 4 * 4 N F 1 a p * - q F * + . ” e 

<< > ITE . - * ; a N % 2 * . 1 Pg : * Fa 4 
o * 8 - + - 5 * * ; » 44 * ; 4 = 
* 0 * . F " 
4 . 
* * 
» Ll 


7 * .* 
— . LES oF « R 
- N r : > babies; ' 43.8, A 
, be 4 4 


Let the circles A 5 Op, z touch inwardly in the point o; 


then a ftraic line joining their centers will fall in the point of con - 


tact o. For if not, let 1 the center of an cv, and 1 the center of 
E be joined by the . en nnn in — th: and 
Join I r e LOT, 10 
Now n ITI is greater than nc | 
And up is equal to 1 
g „Th. B 1c is greater FOR „ {211135 
Or ni+1c is greater than ni+1D 
Th. re is greater than 1D - 
But 1 0 is. equal to 1 
Th. 10 is greater than 1D: — 
Which is abſurd — 


Therefore a- ſtrait line 3 Joining the centers, muſt al in > tht ain 
of contact. 


134. Cor. One circle can touch 3 in one point only. 


— 


125. K 


. 2 5 
? 7 * 9 * 
75 281 | 
wh 
| ; _ 
355 7 15 ö o%; x Q: 7 87 
2 S: l 
* 


th 


| to\flie eritemity f @ (67's. 


* N 8 
| . 25 | 9720 39 } 
5 7; : . pf 2 32 Az 


12 ABCD be 3 Wo FS center i is R, and diametet BD, and 
-thro* the point p let the line yG be drawn at right * 0 9 
then the line 1 is a tangent to the circle. | 
For in ro aſſume the point n, and join EH. Cd Ui, ue 
Now EDH is a right angle. — — k beo. 

Th. the angle E DA is equal to z2HD +DEH. — 86 
Th. the angle x DA is greater than E)! — 52 
Thb. the line 2 is greater than the line xD — 72 

: Th. the point # is without the circle — 30 
N che line O is a tangent to the circle. e F 79 32 


56 Cor. A trait line can touch a circle in one bon. 


„ 


(34 K 5 4, LL * . > 
7 N * 4 1 2 , e ö 2 U 
6 . 7 6 "i * 3 * iS - S y ”» = 
* ; Lt 2 { ».+£ * 53 S7 * * F 22 - - « 5. ll i» . & 4 — — 8 
W 
N — 
. — 


137. A 


+ 62 ) 


| Let the line a s touch the circle b EFG in p, and from the center 
f e draw CD: then the line op is perpendicular to the tangent a s, 


For if not, upon AB let fall i ee f 


cutting the circumference in 7. | = 


Now HD is a right angle — 9) 


Th. the angle cnp is equal to both the angles c Þ n, He. „ 86 


Ih. the angle CHD is greater than the angle c u?ꝛ’ 2 
Th. the line op is greater than the line 4k 572 
But the lines ED, cr are equal — — 2830 
Th. cr is greater than cn — — 56 
Which is abſurd, wo —. — 52 


Th. ep muſt be euer to 22 — — ͤ— 


to the Wert. 11 84 EN. 4 kt * > n : 


cor 


$7119 : 


. 


62 Th. A f is a right nge k 9 
72 - Alſo Ker is a right angle F theo. 
30 3 Th. the angles aDH, ADE are : equal — 4 4 

306 55 n — — 52 


52 „ T home, the DE. mult @ pak 0 chr. 0 eee of 


contact, will paſs theo* — r ace. gone ty 


1 a> 


eee 5 


ter of the circle c. 
For if aot, let ñ be 33 and join A D. 


„ 86 Now us is perpendicular DAS (fy ogy, eo 237 


a — = 3 1 ; . PLE . 5 
: * 3s % + 42 - Is 145 * 3 a 7 þ 4s : 4 * * 42 a? - 9 a — 
. 0 F < 


4 


8 * , 

5 vv - 2 
7 2 4 > 
| 0 L CG ig 2 4 . 
7 Ce- 


of g 8 


* „X. 


| 
[| 
|} 
1 
1 
. 
g 
ö 
; 
A 
1 
1 


drawn at right angles to AS: then the line Þ r eng — | 


. ; » ; , 5 2 3 A 


5 


2, UA. 3 135 An angle at the center of a circle is double to a angle 
the circumference, ſtanding _ the eme arch. e 


In the circle aBcp, let the angle AED at the renter, and the 
* ABD at the circumference, ſtand upon the arch ASP then the 
_ AZD is double to the angle anv. | 


For. join BE, and produce it to r. DT ns Mat 

Now E A is equal to BB _ mn | wnn—_— 40 
Th. the angle A BE is equal to 2 A K — — 63 
Th. the angle av: TA is double to 4x11: | 49 
But the angle AE is equal to A422 :“ = 
Th. the angle A Er is double to apt wn _ 56 


Alſo, the angle ED is double to EBD,. by the ſame reaſon. - — 


Th. the angle A ED is double to 456 ;'õ — 49 
Again, let the angle 4 0 be taken lower, and produce the lin 


Cx to o. 
Then the angle ED is double to 00D — above 
And the angle o E a is double to 6c a — above 
"Th, the angle 4A E D is double to 4 c — 


140. All 


1 the Le the circle ABCD be cut by the right line AD, gs J din 12 
BD, Ac, op: then the angles ABD, 4e in the fame * are 


* equal. 
30 % 
To 63 4 k, E D. 


* 8 8 


. Now the angle AB D is double to A D 
And the angle A K D is double to A p 
Th. each of the angles AB v, ACD Is equal | to half az b. 


The the angles AB v, 40D are e 


wt "4 
x » 
0.5 1 * 
x 


* *7 
SUL fy ene 


ly 
E S 
* * _ 2 2422 
———— 
et 


1 
* 


For find E the center of the circle e by problem 32, and draw 


1 — 
k * SS +< 
139 
” 2; 
2 . 
2 39 
7 * 
* Pr + 
„ 
* * 1 g 
» RS 5 I 
3 5 1 k 
413 
> -£>. 4 
* * A* p a 
2 * 25 - 
+ + EL A 
I 
+ 


625 


22. Zine The oppoſite — SD IFN 
Ks e . | os _ Vein 11 


" ; 
2 nd © 
8 


De 


ö , 
a 
Pn 


let a circle have a quadrangle ABC inſcribed in it: * ain 
e angles both together, are equal to two * * 


For join ac, BD. 


Now the angle ABD — = ACD | wn | - . 240 


And the angle DBC — 2 DAC. — 5 55890 
Th. the angle ABC — 2 „ — 49 
Th. the angle ABe 4 DA = ae p⁰õTDAC TDA — 49 
But two right angles = 40h D teen — 84 
Th. the angle a fene = two right angles —— 48 
And by the ſame reaſon, the wer BaD+DCB Kot to two 


right angles. os „ r TRAPOTY 
S 1 3 » * 7 S 
* 8 5 , 
_ 9 3 
142. Co- 
; | 


* wo 3 +Giedle may be eircumſer ib 4 af he fi ve 


(83) 


, i rin — ?lnß 4 


If any fide of a quadrangle inſeribed in a circle is pros as. 


outward angle will de to hav inward and oppoſite angle, 


. > L.A 5 2 +" 2 7 


For we "A Ae 2 quadrangle ee infortbed | in is 
be produced te 3. 


Now the angle 4 $62 © » 222 i 


And the angle aB'c +4aDec two right angie 1 
Th. the angle 4 B opt = A Tant — . 
Th. e | hip). — 


oY r — FL 5 
17 N a of a quadrangle — be qu: 


aul 144. Sitilar egen of circles tar 


to one another, 


/ 


baſes AB,DE: then the ſegments ABC, DEF are equal. 


For conceive the ſegment a Bc. applied to DEF with che point A on 


the point v, and the line A B on the line p x, then the point 5 will 
agree with x; becauſe aB is equal tods | —— - '—— theo. 
Nov if it be poſlible, let the ſegment 43 C diſagree with the 
ſegment v Ef and fall into a different Poſition” vor, and Join. 
Ac, CB, DF, FE, ECG. F 
Now the angle DGE is equal t to ACB —b 140 

And the angle DFE is equal to a —— 36 
Th. che angle p is N to 2 — — 48 
Which is impoſſibuei x — ͤ 70 
Th. the ſegment AB "OC agree With DEF ——— — 


Th. the ſegments . ABC) DEF are equal — 33 


Let A B e, DE be Gmitar ſegments of circles, conſtituted upon ow 


th 


are 


*NAtT 


* 
5 


Y 


| K 85 3 | 4 ; 
OE ARTIE les, eq angles . the centers or eir- 26 5 _ 
cumferences, intercept equal arches. // 16: 2% 0 GH WY ke 


In the equal circles 4 50D, By GH, let the angles 4 o, * ro at 
the circumferences be ee gf then the intercepted arches A 5 © * . 


are alſo equal. ? tity 497 
For find L and * the centers of the circles, and 15 A1, Le, 
EM, M. —— | W 
Now the A AL Cc; is double to ae — 139 
And the angle E MG is double to 2 —— 139 
Th. the angle 4 Le is equal to x M — 5 
140 And the ſides AL, LC are equal to E . u e — 55 
: 36 2 i the baſes AC, EG are equal — r T1 62 
4 Th. che ſegments 43 c, EPG are equal 33— 1. 
70 Ih. che arches A pe, Eh e e — 50 
53 9 „„ * onen * 49 
4 "bs equal circles, the ſectors of equal angles are equal to one e another, 
Namely ALCDA EME — 53 
147. In 


CLES 


ar. = 8h $44 539] $49) 


. - 0 
— I 23 4 
; - * — ** * 


— 


In the equal circles 45 UD, RT OR, let the arches ame, Hd be 


equal: then the angles 4 B c, E F O conſſfitied thereon are alſo equal. 
For find 1. and f the centers of the circles, join 4 ER; Lc E I, 


M 6, and if the angles 4 L c, BM u nee equal, bare wel 
Now the circle AB is equal 40 P70. 19 Ro hg > 


ALN equal to BE MG, — 


And the angle- A L N is equab to 2 — con. 


Th. the arch 4 DN is equal to EK we: x — 4 445 
But the arch A pie is equat to 1 oqo.ga — ches 


Th. the arch avs is equal to — — ele 

Which is impoſſible —— x — S532 
Th. the angles A L c, 5 —  * h— 
And the angles ABC, Eo are the halves of arc, 1 139 
Th. the angles e, E F'@ «0p gd 881 


52 


148. In 


equ 


co) 


148. In equal circles; equal: lines eot-off agua plea 297, 3. 
cumferences, the leſſer arch equal t to the — and the greater arch 
equal to the greater. ; 


* 


1 ABC 2D, EFGH * equal circles, and Ac, £ 6 be 1 lin's 
cutting off che leſſer parts à bo, Exc of their cireumferences: then 
the arch apc is 1 to the arch *g and the arch ABC 1 equal | 
to 
For find 1. N. u the centers of the circles and join abs 46. 
E M, M G. = = 73 
Now the oo L o 5 NS — 65 
And the baſes a c, EG are equal me} — _. theo. 
Th. the angles A Lc, E M O are equi 65 
Th. the arch 4 9 C is equal to che arch E — 145 
Aug the, anch A0 en eee — 8 


* 8 1 2 8 ay ; j 
— 8 ee 4 2 * *. ** 
+» SA — 4 . 2 3 WY 8 
= n * 
| 1 2 „ i 
„In al Boy 149. An 
x | 


4 
1 . Kn art in a Fermi 
FOE 25 K * e N 1 7 23 * Dal 8 „ 
Wm . 3 7 *» N . 1 
4 wo 


dr 


— F 
* ret a 2. a 
R 


% 


Let AB p be a circle, whoſe center is x and diameter is a c, and 
to any point B in | the circumference draw A B, CB: then ABC is a 


right le. : 1 5 „ 
Por join xs, and produce AB to r. IE bas < 
Nor A, 2 $6 are equal —— — 30 
Th. the angle A B E is equal to x 48 lus! 53 
And the angle = Bc is equal to 1 - — 20 7 62 
. Ab. the angle 4 B e is equal to 2 A B T1 —: 49 
But the angle By is equal to EABTECE Ta ts 84 


** ; 


„Thi. the angle ac is equal to o — : 4 
Th. anc is a right angle — — 9 
Otherwiſe, draw E D at right angles to AC, and join B v. | 


— 
— 


Here, the angle a BD is equal to half A4 ED — 739 
And the angle p c is equal to half xc. — 39 
But A ED, DEc are right 8 — — con. 
Th. AB is a Tight angle: — — 62 | 


1 8 150, An Eo 


150. An 


| by che angle contained berween the baſe of the ſeg 


drawn from its extremity. 


Let the circle / ABCD be cut by the right line AD, and draw; 45. 
55 and the diameter Ac: __ 


angle by. CAD. 


a 8 . gS 


Now anc is a right — 
And Ap differs from it 
But the angle CAD is equal to the angle vn 
Therefore, the angle ABD, differs from a 


angle CA . 


1 
* 
4 va vue. N * 
* 
+= , 
* 
A — 7 — a 
- 
- _ * 
VC 
„ „ . 
* J = 
F 
* 8939 —— ff 
. «4> $0 aw. 
. 
* 
* 
— 
* 1 6 
I. + 1 
1 
f + 
X< 
. 
* — 


* 2 


n 


— * 
. 


— 


— : PR — 


Sgt ers. differs 


> 
— 


A* * 4 


s . * > —_— P 5 + ? 


E r 


435 differs from a 


ent 1 a Gamer 


* 6 * * * 2 1 4 * = » K 
« — 5 > * - 1 ig # . 
E F $ * „ — : 2 - K. * 4 & * 4 5 
8 — 
Fos N * TE 


* x * 


+ 4 0 ef * 


che angle DBC-. 


» a ' 
» — Ks — „ 3 sf 5 "oy 
+ +4 * - — 5 3. I 
9 
s WI. 5 
83 a oY F- 7 * 
* 81 6 * 1 — * 2 * * 4 
'S 3 od EE ee ! 1 — 4 1 
% 1 * —— —ͤ—p * — 1 4 ©. * * 
= 
1 . 
, 2 — „ ©£ 1 
1 „% ( 3 , eee ME For he et 
— 
* 
* 
Pg 
4 
# 
. 
4 * 
* 
- VL, * 


* # ” 
4 117 11 
* i * — 
FT * 
; ; %4 þ .*« : 
= 4 FS ” 8 „ os 
"4 # T* K. 
SSR B37 4 
4 was 5 4 , ol 
* 
U 
4 


5 


— — 
MN 2 


— — —˙ OG Fs 


— . vn ore 


. , T «oY 
4 4 4 " * S, | _— _— 81 r 2% 81 T. 
5 ee TYSON G17 13538 
; 1 412 Sf AS COAST hof nf 5 3 5 4 © Pe £48, £ 43 > 


32 Cy 131, The 
cf coatsct 


50 L 4 14 ; : , 
Let the circle A 5p have a tangent x 7 touching it in v, draw 


pleaſure cutting the cirele, ond join BE, ep, dA, 43 then 
the angles 2D», BY y are u to dhe angles v o p, BA n esch to each. 
For draw p at right angles to E r, and join 8 o, 6 IN 


1 Now the line DG is a diameter of the" circle | — 138 


* AEST. | 
4 4 4 ©. 7 


Th. oer is a right angie — — 149 


h. the angle 20 ——— % g —— — 5 
PPS 47 * 4 . * 4 3 * 5 4 
"Gat the angle 1909. Sch 5 — Nm 240 


F 3 J 1 2 * 4 Th * 
Tb. che 1 Sep 0 
Ag. the angle E DUB T ID = 2 right angles e 66 
Py . ; 4 3 - up 4 s 


And the angle zcD DA = 2 right angles 
the angle x DBT BDF = Z $00 AI ng 
the angle — = 


259878; = 1 Mit. 


144 
ax > / 
\ - 1. * : f g 
, — 2 5 — ra 8 „„ dn re * 3 7 1 99 4% 3 13 ＋ 7 
77 „ ie aden Gem S. n id $5 
8 65 5 - ? 9 8 * * . 7 — 1948 3 . s ye Co | of ag © 0 $-- 2 
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* Þ : i 4 5 1 F. 
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4 PF . 7 7 ** > b 8 8 3 
o % ve 1 
OW 4 N by * 2 he: - * & 12 r 1, 2 - e ma, > + £&. > 4 14 * - * * => 
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* — 
))) 205 Jo mdt ad3 nodw 23 oe babavoamo9) .c-: 
LA „ 202 FI bobs ASS Ef * * 2 444 44411 2 E a a nn 14 N & % 
2 a & * 
* 
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Mui e: Io eng iloqqo 
PAR T U. 4 
152. UANTITY is that which it ao of parts. 
: O 153. A r of a „ is che ſaid K e taken 
any number of time. 

154. Ratio is a — relajon heros two quantities of one kind, 
according to what part or parts, the one compriſes of the other. | 
1155. Ratios are equal, when the quantities are the fame part or 
parts of one another, in each pair. c 

17 che ratio between 3 and & is equal . dhe ratio, between 
4 4 and. 8, and the ratio n 109 LE is e to 12 34222 
hb hs en 4 foot and 4 yard. . : * E 9472 
256. Proportion is an equality. of ratio: 
Thus the numbers 3, 6, 4 8 d rop an 
repreſent quantities of one. Kind, and o other quanities of 
kind, Having an equal ratio wir 4 and 3, thoſe four quantigies 
are proportional, and FEE Dy and e 
ſo in d to d. 3 
Note. 1 ; he firſt and third, bee or, 


4 


2 2 1 5 { 
r ee TT IT 


r 6. 
168. Alternate ratio, is when the antecedents are compared toge- 
the, and the conſequents together. 
159. Compounded ratio, is when the ſum of the antecedent and 
conſequent, is | compared with either of them, 5 
N 2 160. Di- 


- conſequent, is et 


and ey” bes taken t the one for the Aer, 3 bas 


1 * 3 


160. Divided. ratio, is. when the difference of dhe antecedent and 
ed with either of them. 


61. Similar right lined figures, are thoſe which hive all their 


angles equal to one another, and the fides about the _ angles 
Proportional. „ 3 2 8 „ r ; 


* 4 A — 4> * 3 
1 1 „ e 28 * - y : 2 4 ; F J 


4 F ae ASS . . Toes | 
C bt 

; 3 

Y - ; 


6 | 


162, Equal quantities have an ratios to o the ame aud, 0 or to 


equal quantities. 
163. Quvantities that tive" equi ratios to the” fame quantity, or 
to equal quantities, are equal to one another. . 


164. If two quantities be compared with any third quantity, 1 


greater of them will have a greater ratio tö it, thin the leſſer. 
.165. If two quantities be compared with any third N that 
which has the greater ratio to it, is the greater quantity. E 03 


166. Any quantity may be divided into equal parts, "that fra be 


leſs than any given quantity. of the ſame kind. © Ree. * b 


* 


167. Equimultiples of equal quantities are equal. 1 N 910's * 
168. Any multiple of the 5 cam is i to bg fame watts of 


all its parts taken together. e e 


3 


169. Ratios that are equal to che 3 ratio, are equal to one another, 


** 
' Fi v4 2 SITES %SH7 25 Fe „ «7 "7 
{48 4 12655 21 aii o: 248 Lot 3 wg 
' 4 2 4 * ** * tt 1 „ 
. * N # N 3 5 2 1 4 BG AF LAS 
9 # « 4 
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4 „ 42 
. 2 i : - F 7 14 * 
12 n 4 i 
p * 4 * = 3 a 
* CE 3% x4 r R E 3 SS. £$ #: E5. £F'P F 1 * 45 
2 : E. = " et <a + as 4 43 * 7 * 1 4 * 4 —4 a 5 85 4 : * * 
4 i; . 
4 * Fx WEE * 8 , «47 — 
' „ 8 12 Nie „ : | 
: 3; "BY z „ fo #31 7 {f 511 * r * 1 3 27% Quao 
Ws. ts 2% 4 LSE a9. 28.1 4 ; my *; 
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* y "I A 4 * . \.P * 1 8 
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4 * K. 4 29 4 444 SE £48 4 wn 1410 1 Rd 4 1 oy i CL at hit bs & $f ff 1400 4 1 12 . * a 
4 v . arne 24 1822 * 
£ * 'F & * FEW #6 SWESSY, n F % f 1 1 f a 
20 117 12 449 411 * 435 1 25 178090 9 k 2 45 
CEP 3 
4 if 5 


3 


| 93 \ 5 ES, 
8 4 > ex (293 HT DET: 368 HET Libs, 8, 
ants ieles-are proper 125 ty their equine np ne: 


5 "ot. 


of # 


FF he 
A 4 2 8 E „ 
a Oe, p 3 N 8 $747) 3 . 195 2. 3181 14 
; '$ ' * 5 * 7 
; $4135 STETCHKITE (2? 
7 | TE {EE PATTOGONQ 
1 4 F 
88 "5M * 2 * 
3 % 4 , 3 * A ? F : W 


Let AB, Bo Fra quantities of the * kind. and n any number 

whatſoever ; then AB: 30 :: Az xn: 3 Kn. 

For conceive A B, Bc divided into parts equal to one Autber at 4 
e, f, &c. and alſo chat ah, 2417 is, Kc. are rr Led n times 1 ; fe, 
eB, &c. in order. 


Now ad, de, e 8, Kc. are equal | — : 5 . don. 
Th. Gh, h i, i x, &c. n, OI e 


- And the number of par in o „ K M 0 e equal to the number” 
in A B, Bc each to each | 
Th. 4B, Bc and ox, KM have equal ratios — 1755 


2 


Tb. AB! as Nr mor." — "556 


. 
— ** con. 


The AB: ve; K: 1 — 86 


171. If 


) 


. 


# 1 %% ˙ 1 0 AS 277 a YO us 
* 1— * * 1 


41 If four duties of the fa 
be alternately proportional. | 


5.4 f Ag 


* 2 — 


D 7 
4. 4 
= * 
5 * . F-. - 


Let 43, BC, 92, x ze be quantities of the fame kind, and AB; Bc 
t: DE: EF; then AB:DE CBC: Er. | 

For conceive 4 B, BC divided into parts equal to one 8 at g 
5 i, &c. and alſo v E, ET divided into the ſame number of <qugl, pary 


with a 3, Bc reſpectively, at k, |, m, &c. 


| = n 2 * FL 

"T) | 6 | 
Now AB:BC!DELEF—« mn 8 
* 4 $5 * ns 1 A” We) ol 


Th. as, nc and Dx, E have equal ratios — 6 


Th. the parts in p 8, K* are of equal — * 55 


n. ag DRZ: A5: wn 8 
e: _ anne , 1 
Th. AB! DE co BC:EF * 9 5 — A 1 169 


WE OY 


vil 11 1 bet ou 


A 5 g 4 2 
— 
2 ee ttt WA od EY” PILE R 
— 7 | * + T "ON 
— 
'D þ» FOR 1 4 2 4 1 
r N Li 7 ; FE ' 


It 4 quantities AB, BC; bz, r be As and a»: 20 

22 E : r; then AB: 40: 5: Dy. 

For conceive a n, ne divided into parts equal to one another, and 
Dr, E divided into the ſame number of * parts with e re- 
ſpedtivel pr. — 3 
Now aa: 20 20122 | e e. 
Th. a3, ze and o &Þ bare equal Kani 136 
Th. the parts in 02,27 wn of qu mage — 5 
f — — 1 „ es 155 


ö - 


2. E 1 1 73. 


8 


= 
# 
= 
[1 ; 
: 
f | 
| 
i $i 
? 4Þ 
4 
j 
15 
'% 


5 
— — 


C96) 


tional y Gelben, « or — t n eee 


> 
83 
+5 
2 


Let the quantities AC, AB, DF, DE be proportional, and a0: AB 


22 DF: DE; then AB? 30 :D f: EF. 


For conceive a B, B c divided into parts r to one 88 ani 


K, eee into che ſame number anne _ —_ 4 K * 


each to each. 7 as % Rüti oct = 

Now AC: A3 :: DT: DE. — 
Th. ac, AB and DF, DE have equal ratios - 
Th. the parts in Dr, v are of equal gnitu 
Th. AB, Bc and DE, EF: — 
Tu. 4 :e : EFT 80 


— 8 7” + P * 
8 - 2 n * 24 q : * id 6 - * 
— ” & = 


por · 


AB 


and 
B, 


3 
156 
155 
155 
1 56 


> 
* 


their ſums n 


R „ abg- nit Re \ 3 * . As 7 ON 5 


A. E | 
88 1 I "i 14 
8 * * „ 44 ö 1 


Let the quantities A By B C, DE, E F be proportional A n: . u C:: 
DE: Er, and let A B be greater than Bc, take BG, EH equal to 


pc, Er reſpectively, then ac, 4 0 and DF, DH are the ſums and 


differences of the propoſed quantities: I fay, A Cc: 40: :: n. 
For conceive 4 C, O B, Bj c divided into parts equal to one another, 


and p R, u, zr divided into the Er of equal parts wich 


46, n each to each; | „ 
Now AB: 30 225 f: E27 * 7 ches. 
Tb A, nc and DE, ET have qual ratios — 136 


Th. the parts in v H, H E, ET muſt be of equal magnitude. 155 


Th. 4 c. xc and vr, v bare equal ratios. — 156 
Th. 40: 40: r: : — 42 1 156 


I EE 175. If 


| 
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ICS — — —— x Dos OI § r 
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p 2342 —— 


1 — — 
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* 
f 
2 
f 
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175. Uf —— quantities of Au projections; 28 
one antecedent to its conſequent, fo is the form of all the antecedents to 
the ſum of all the conſequents. 97 1 


＋ 


J's 
. 

7 ey 
x E 


3 


a= "om Se d TER 


— 2 re — — 
* ö —— ̃ —v— 
* 


b : n 8 2 


pf op As By if D, *. 7 | ha quantities of avs kind; a :nttes 


2212: 73 then 4; Þ 


For A: C4 


Th. Aae: ire 


322 55 —— 


Th. A: BLZ: ATC: 3 ＋ 9 


But a: n — 
Th. 4 . 5 22 5: 1 
Th. 471822 
Th. eo: 


Th. a; 3 


n 17 


catctE;B+Dte 


AT r: ee 


2 


— 


145: 447 
: BT DIT 


— 


— ns 


y FM 
2 % 


„ £ . 
. — £ 4 * 63 4 » 
5 4: h - : = 


— — 
„— 
— 


(9) 


as 176. If one quantity be to another 28.4 part of theyadetto, Apart 
ts to * the other ; thoſe quantities and n enn propor» 
. tional, and alſo the parts themſelves, EET «UP RY 


. . - - ad * 
— * 
CO - 
F 
% 
o — 7 — » 4 . 
* 4 
4 — 


. let the quantities A'B, cb be fo divided that antedtar 
6 zcr; Then AB: CDE3: FD, and AF; 22 2D: bo 

2 Now AB: p: „ar :er — — theo. 
171 Th. 4: 4 37ebtor | aan —: „½ 
172 Th. 43483 2 tie | was a — — 963 
171 Th. 12 ff e calndig tt pn” — 171 
theo. And 4: 0 FO 11: 7 _— — — — 19 


” ” * 

# * nr " Y 4 

0 4 of . 4s is * 4 1 5 * 4 . n 

1 71 A F Sgt „ hoes 1 „ ] * 6 : N d > = % 7 $ * = = Si i 1 
4 : , F " 5 : 
4 « *.*% - 
5 2 4 
* , — 
4 . "I 4 7 — , . . « ” 4 622 
* £ p q ? 
I rl 2 18 ; , , 1 1 2 F 


24 1 


* 7 HD —— A FR LI 7 — —— re 


| 
| 
| 
| 
| 
! 


. 100 
477. If. ſour quantities of one kind be 


and leaſt- taken e are — than the eher guy taken 40- 


ether. 2 erden! 
KK : * 7 
* — — j — 'B 
+, * N s Wan hw ä NN n 
C | — 1. * 3 D 
CER? | 1 
Wy 5 * mrges jb = 4 K ron 4 * 
| SUE 
# 

5 8 9 F * 

83 3 17 
* FE, _— P — * 7 3 —. % - * 


10 Let AB, CD, EF, GH be quantities of one kind, A B the greateſt, 


GH. the leaſt; and A B: o r : on; en ＋ R is ener 


e G 1 1 40 
Fo.or take Al equal to Er, and cx equal. to. on. | 


Now AB: CD EF; GH , _—, — — | theo. 
A. ARAZSD i- 41; CK. 56 
Ih, : e in: Ko — — 176 
Th. AB, cÞ and 13, «D have equal ratios — 1356 

But AB is greater than o — — theo. 

Th. 18 is greater than K D + B66 

Ag. ai+6GH is equal to EFT ck — — 49 

Th. A4 GHH I is greater than ET + cx TRD — 49 

Or 45 ＋ GH is greater than ot Ef — — 56 


1 78. Tri- 


far 


178. Triangles and: gelegen, bang brad ſame. altitude, 'are 
proportional de their Wasen 25725 1g 215 419013292 ee Agel Deco 


134779 
1 A . 2 M T 


to- 


ng 


Let the triangles 4 BC,.CBD- and parallelograms E By BF have' the 
ſame altitude; then AB: BD :: ABC: CBD, and AB! BD! BB: BF. 
For conceive the baſes AB, B o divided into parts equal to one 
another at o, h, 1, &c. From each point of diviſion draw a line 


theo, to © the vertex of the triangles, and another parallel to AE or D F. 
5b Now the parts ac, o E, HB, &c. are equal w— : con. 
176 Th. the triangles a co, R, HCB, &c. are equal —— 94 
156 And the parallelograms Ak, KH, HC, &c. are equal 92 
theo. Th. AB, BD and the triangles AB e, cBD have equal ratios. 155 
135 Alſo as, BÞ and the parallelograms E B, Br have equal ratios. 155 
49 Th. 43 23D ABC! CBD + — — 156 

- 49 And AB; BD .: EB; BF | — 156 

56 5 4 [OG 

179. Co- 


p Tri- 


. 102 I. : 
| 179. Corollary. „ 
| Triangles aa parallclograms . the ame baſe, are are e. 4 
tional to their altirudes. | a 1 d 
; F — 
: | 7 
| 4 
Since all 1 — and all Uu conflitdcat” upon the 4 
1 Nie baſe and between the fame parallels are equal by go, gr, let "1 
the triangles 4 B Cy ABD, and parallelograms » B, Br be right angled | 
i at B: then AB is their common bale, and BE, BD are their re. * 
Now if Bc, BÞ be conſidered as baſes the langle and pa- c 
[ : ms | | | 
' rallelograms have the ſame altitude 4 2 — — — 1 
Th. B30: BD 22 SIC AND. .. — Rigel 25 — | 178 1 
| And 80: 8D :: „ „„ — 5 A 
i my 1 
180, Of 


gor 


Oi Of 


1 6230 
o. Of any three ſtralt lines, the firſt is to che ſecond, 8 2 rect- 


| _- 3 by the firſt and third to à recta 


the ſecond and third. 


a 3 8 E 
3 #2 ; 
DTS Oe The 


Let Ar, Bc, op be lines taken at Pty) 1 , AB! Bo 2 
ABXCD2BCXCD. _ i 

For let aBc be a ſtrait line, erect o perpecdieular: to AG * 
equal to c p, draw Er parallel to e a, and 47, 0 PRE N 


Now 4 0, BE are rectangles — 09 
Th. 483: 30 :: 40: BE, — "ak 
or as: BC ABXBGZIBCXCE. — 56 
But v and en are equal. —— — 89 
Th. AB: BC; AI XKR: : xe —̃— — 56 
Again, e is equal to o — 4—— 8 
Th. A: BC; ABXCD: Ks: — 36 


_— 


—— — — 2 — — Dor —— 


«ava * - $ 4 
x 2 Hong es 232554 — — OS ICY "5 ALA * 


An 


8 7 


1 104 } 


181. If four kalt lines Are -proportioonl; the-r et le bosse 
by the extremes, will be 1 $0 the rectangle contained by the 
middle terms. f 


Let the trait lines A, By Cc, D be proportional, and A: 21 22 C: b. 
Then AX D =BXc. 


For 4: B ;: AK D: I x9ß‚ 7. — 180 
Th. o: D:: AX DOB XD =” — — — 169 
Ag. C: DL & v2: ?:“ — 180 
Th. AXD!:BXP:CXB:DXB — — 1569 


3 * „ 


E . 
| 11 three frait lines are proportional, the 0 e by the 
| extremes, will be equal to the ſquare of the middle term. 
Thus if A.: B 22 31 C — — — m . 
Then-axc=8B* - —_ 1835 


| x83. The 


tained 
y the 


C d. 


- 180 


169 
180 
169 

163 


by the 
; theo. 


181 


* 
- p N „ x 1 
55 bs 1 * ; £ 1 * 19 1 2 
183. The ſides of equal 
' Z 4 1 * 2 6 > : 5 5 » 5 : > 


„are reciprocally proportional. 


. 4 way FR we of I 1 = 
„„ „ 4" 4 8 7 
& 3 8 8 : Ly - 4 + 4 4 18 
9 Bs Yo 55 * A > 4 winad. wet; S438, £44 F* 
* % 


H E 
D _ & -: 5 


A EY — —6 E. — — F 


Let ABCD, EFGH be equal rectangles; then aB!EF;FG; 2c. 


For AB: EFT :: AB TBC: EFXBC — — 180 


And ABXBC=EFXFC. — — 
Th. 4 B: FF: BEFXFGC! ETX — 
Ag. To: BC :: EFXFG! EFXBC | —Lͤ 12380 
Th. AB: EF: FO; ve 2 1 


""_ * % 


» X: * » 
4 


184. * 2 — 


If four n are proportional, they will be dena proportional. 


Thus, if A3: EF 33-F06-? BC — — _ , theo. 
Then ABXBC=EFXFO-- : — 7 / — 181 


Th. AB: 10 11 T: 20ÿ0ù⸗ — — 1383 


0 


185. A 


will dee ths other ſides  propriomlly 368104 5 


In the triangle 4 B o, let the line pz be drawn parallel to the ſide 
BC; then AD: DB:: 4: Bc, and A p: AB DB.: EC | 
For Join BE, CD, - . N 


Now AD: DB:: ADE! EDB — — 178 
And AE: Z:: ADE: z De — — 1578 

But the triangles E D, BDC are equ l — 923 

Th. AB: x20 :: ADE: BDB © — — 5b 
Th. AD! DBJAE; -:'eñß,]/ꝗu,)% — 1069 

And ap: 4352 D 3:20 — — 17 
186. If 


— 
2. 
2 4.4 


Þ | ; 
SEES! wu 
* - 


6. If 


(wy 


186. ee da a lie are divided — OO 
jining tho points of divifia| wil n fi 8 e 


Let anc be a triangle whoſe ades an, AC are divided Propor- 
tionally at Þ and x, ſo that 4 0: : 245: 1 . and join ; 
then DE is a to BC. 0 


For join BB, .. 1 8 
Now 4 D, 84 22 A: 120 — — theo. 
Ard a: ö Ao 2 (0 — 1.238 
Th. AE: 10 ADE: EDB — — m 169 
Ag. AE 20 2: ADE: BIG, ñ — 128 
Th. ADR: BDB: ADE: &DC Er 269 
Th. the triangles E DR, £Dc are equal — 163 
Th. eee 2 i 


P a : 187. If 


00 108! :) 
al angle of a triangle 1 biſecteby-a 1 line meet. 


2467 If che ve 


ing the baſe, the parts of the baſe will be — ſides a. 
f of the triangle, tic 
4 7 
4 | ; 

| 
[ 
5 

Let ABC be a triangle having its vertical angle A c equally di- ] 

vided by the right line p: then ac: Br: Ap: 53. . CB 

For produce ac to x, and draw BE parallel to Dc, I 

Now the angle A cp is equal to EE n P 

And the angle acp is equal to oo3 ĩ — the. H 

Th. the angle cz is equal to oo? —— 48 1 

Ag. the angle en x is equal to pep + —“dꝙ 380 1 

Th. the angles cz, BE are equal — — 428 1 

Th. the ſides 1 CE are equl!— — 64 B 

But 40: g:: Ap 222; ĩ . — 185 N. 

Th. 4c: C:: 4D: b — — — 306 A 

AO | _ 2 1 Fe” CA NLO ar i. T 

a | 188, If 


(: 1095»), 


neet - 188. If the baſe of a triangle is divided in proportion to the ſides, 
des a line joining the vertex and point of divifion. will, biſect e e 00 
| tical angle. | ien 901 10 
7 di. Let the nge ABC have its baſs ſo Hvided in p, that AC, * 
1 en:: 49: DB, and join op, then the angles ACD, DCB are equal, 3 
For produce ac to E, and draw 1 BE Parallel to e — p. bo 
81 Now Ac: E:: AD: D " +385; 
theo. And ac: CB: AD!DB — ——— theo. 8 
48 Th. 40: :: 40e: c2k(woy)ͥ . —— 169 
80 Th. cx is equal to os — — 163 
48 Th. the angle on is equal to o E — — 
64 But the angle acD is equal to · 2? — 871 
185 Th. the angle o is equal to as ???! — 48 
56 Ag. the angle cn E is equal to o — — 80 
1 . Th. the angle ACD is equal to 3 — — 1418 
| Ss 
8, If 8 


equal to the angle x p E, and the angle Bac equal to pE; then 
AB: AC; BD: BE, AB; 50 :: BD: D By and AC; CB: BB: ED, 


(ne) 


us. In equiangular triangles, the fades! about the equal angles 
are n if taken carreſpondentiy. | 


Let A8 o, BE be lar triangles, having the angle Ae 


For let 4B p be a ſtrait line, and produce AC v to . 


Now Ar is parallel to Bs, and DF is parallel ta B 8 — 78 


Th. ner E is a parallelogram — 9.24 


Th. Bc is equal to EF, and BE is s equal to er Ps : 89 


But A8: 40 :: BD: r — 185 

And AB: TR:: 5D: 25 — —— 183 

Th. AB: 40 :: BD: BE „ ON: / 

And AB: BC: BD: v3 — — 

Alſo ac; c:: 32: ED by. the fame wy. — — 
e — of — 8 


Fa 
4 
# 
1. 
- 
J 5 
her of 
— 


— 

— 

Ag. AU: AH :: A0 : AGH — 
— 


Let the triangles aBc, DE be equiangular, having the angles 
ABG, CAB equal to the en DEF, FDE each to each; then AB 
:D E:: Ac: DF, AB: DE :: 3c: BF, and A0: D:: B: FE... 
For let aB be greater hon. DE, make ac, an equal to DE, 
dF each to each, and Join BH, HO, GC, | EF 
Now the angle 4 0 H is equal to 522 — ; 62 
Th. the angle 2 c is equal to 4210 3 
Th. on is parallel to 3 —2-: 
Th. the triangles ou, oH are equal 
Th. the triangles A B H, A c are equal 
But AB: AG : AH: AGH. 
Th. AB: 40 7 ac: AB 


— 
——ũ4 
— 
— 
| | X | 8 
— 
— 
— neronas—_—_—_——_—_— 
— 


Th. AB: AGQGAC: 141 —¼— 
arne e 


Alſo AB: DE, BC; B 
And AC: 8 51 


2 * 95 PA 4 


* * 
re 0 
ü 


2 Je che ſame reaſon. 


((z) 


1090. If lines" be —— EIA of a triangle cutting 
the 8 ue ſegments will be proportional.. 


n the winoale 43 c, let the: les D E, FG be —_— parallel to 
- the baſe AB: then FTD: DA 3! OE: 2 B. ö | | 


For the angles c AB, DE, ro are equal — 81 
And the angles cB A, ED, OF are _ — 
Th. all the triangles are ee — — 27 
Th. r.: O:: : con tf — ü — 139 
Aud er 0: rD ron” — Vin — 1385 
Th. o: G- 2: FD 2 . — — 169 
Alſo oo: g: DA EB | — ll—̃ — 185 
Th. FD: OE: DA: EB — — — 16 
': Th. rp: DA: ts 2 — — : —_ 
191. Cold 5 * 


e again, if four right lines are proportional TE will alſo be 
proportional either compounded or * 


- 


192, If 


poi! 


tting 


the point E, in r, o, H, I, L, M: then FG: 1L : CH: LM. 


— — — 
"hs 10:1 :: GH: LM — 


Fu nere be cut ok many arte ines | 


Let RY parallels AB, CD be cut by ſtrait lines proceeding from 


For the angles EO, EGF are equal to EIL, ELI. — 


And the angle 1 1. is common —— * 


Th. the triangles Eo, E 11. are equiangular | 2 22 09 5 


Buy the ſame reaſon, the triangles x 6 n, E L M are equiangular.. — 
i 


And 1G: BL:: OR: IN 


189“ 
1569 


19 3. Corollary. If one of the parallels i is divided! into a parts, 


every other parallel will likewiſe be divided into equal parts. 


25 if 10 n, then ILZLM — — 163 
2 194. Tri- 
. 
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— — 45 18 * 


n — 1.8 
n 
2 — 62 4 
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nary 


n 


7 . * ä : - — - - 
Wy WM: 5 - 8 8 7 1 1 
— A „ reer 3 . F- SETS * 8 = - 
g 5 II + * — : * X oy L 
= > —— 3 . 3 * 4 222 * X WS F. — 
* . 4 +> A — 6: * ON 2 * 4 Werne 4 : — 2 * 
* N 5 I * a £ £ - — — 8 7 8 n 
Ez > 5 20 ies + - r ww 3 — nd * 51 - "IBS => > * ths 5 = —_— — 8 2 5 r - — 


* 


* © 39 
— —— nt 


0 r . 
1254. Dulles Whoſe gdkes ate dl pfoþ6teichdl, d egi gil 
having theit een Wale equal to each ther. BIT 


+8 KS. 


4 a 
Go 


FE: then the cher BAC, ABC, ACB are equal to EDF, DEF, 
DFE each to each. 
For make the angle pl DG equal to He angle BAC, and the angle 
DFG equal to ACB - — — 9 
| Hence, the angle por is equal to a3c g — 
Th. the triangles à n c, DGF are equiangular 
Th. an: 40 :: DO: Dr 189 


abs 
"Si nk 
3 3 
And 4B: 40: DE: Dr — — ttdeo. 
K * — — — 
— 
— 


Th. pG: DF: » E: Dr 169 
Th. v6 is equal to DE 163 
By the ſame reaſon o r is Sul to E —— 
Th. the angle Foc == ED, der DAI d 5b Dr 65 
Th. the angle BACZEDF, AC =DEF, and ACB=DFE, 48 


195. If 


Let the triangles 4 B C, DEF have their fides „ e namely, 
AB: AC:: bi: by, aB: B :: DE: EF, and 40: :: pr: 


lar, 


DFG equal to ACB — — — 


198, If triangles. hays. an We of che gnp . 
the other, and she ſides 6 my them gropgeri Hog 7 ih th 


re equiangplar, haying the angles. * e are * 0 ag 
reſpondin 8 ſides. 


Let the triangles AB c, DET have the angle Bac equal. to the 


angle E Dr, and BA: ACC ED! DF: ——— 4, ACB 


are equal to DEF, DFE each to each. {rob nt 


For make the angle x De equal to the angle BAC, avd the engl 


-P- 9 
Then the ane bor is equal to ABC: was — #2 85 


Th. Ba*aci? CGD DF | — m > {7189 
But BA: AC:: ED: — 2 ˙ — f 


Th. G: D: ED: vr e — — 1569 


Th. Gp is equal 40 o E 


And the angle or is n FDE/. | | | —ͤ—A— 438 
Th. the angle DE Dor, and DE — 62 


Th. the angle AB C 2 DET, and Ac B82 DE — 48 


Q 2 > w6& I 


* I —— I n * 
1 n . nr ry us 3 * d 
„„ Ds WR 9 Wa 


— r 
a” : — 
r Ä — E 5 
wx 4 i — 2 q STR * * 4 mana. —_ — — — 44 3 — 
Is. Fra Ex rr + <a — — r - 


( 6% 


Y 196 In i angled triangles, a perpendicular falling from the 
portional between the 
ſegments 'made thereby, and each fide will be a mean 1 


right angle upon the baſe, will be a mean 


between the baſe and adjacent — 


7 


drawn perpendicular to the baſe: ac; then Ab: D;: BD: De, 
AC AB 7 A: A D, and Ac; n: Be: D. es ta 


For the angle anc is equal to a2 —— 64 
And the angle BAC is common ????? —t. 
Th. the angle ACB is equal to a) — 3 


By the ſame reaſon the angle B A c is equal to D — 


Th. 1 triangles are equiangular —ů—ů— 27 
b. ieee . — 189 
— Ae: AB:: A3: av?1 U—Lʃ— — — 139 
And ac: ©B 33BC 20D if F— > mines — 189 


& 


dic 


6615 7 


the In eqt iangulur triangles, the corteſponding 6 ides and, ewe. 

the diculars's are e W e 97) 

onal BI 1 ag oe ES ef 
C | - FELT F 22 £74221 2T (FW; 3 


Let the triangles ABC, drr be equiangular, having the angle 4 
equal to the angle p, the angle 8 equal to the angle E, and c o, 
rn perpendicular to the baſes as, DE; then G: AB TH: D. 


n — N 
324 90 2 1 bp a ang — — x nv * — E % 2 5 
* „ 4 . — 1 | > $4 4 ” 8 ” 
SIG £ — 22 — — 2 — - I 6 — _— R 2 1 2 2 4 ——— — — ; 
P n SSN e 7 22 5 0 RR 3 1 2 — 
5 — RR * . 


D C, For the angle A c is equal to DHF — — 54 — 
And the angle 4 is equal to the angle s — "Mew. 
154 Th. the angle acG is equal to p pr.! — 83 
* And the angle acs is equal to E — — 35 
85 Th. 40: Dpr:: CG: 11 — — — 189 | 
— And Ac: D:: AB!DE | — —— — 189 
27 Th. O: H:: A3: Ez: k— — — 169 
189 Th. c: aB;; rn; De — — — 17 
159 r " 4 
189 2 
198. Equi- 
. In N ? 


# 118 ) 


798. Equiangular n nn tional to the 
ce b „% nor RR te, 


— CT 


Let ABCD, B ETO be equiangular parallelograms, having the 


angle 4 B now to the angle on; then ABX BC ; NET: 
AC! GE. 


ine Mak 1 produce D.c, FE4OH 
Now the angle azc + nA = two right angles 66 
Th. the angle 430 + 43 = two right angles —— _ 56 
- Bo n is a. ſtrait line — . —_—_ — . 6 
| Ih. 2 EA c is 4 parallelogram — — — 22 
Th. ABJBEGCAC: 1 ??: — — 17 
OAT ennie. — 1380 
Th. AB N BC: BEN BCS: AC: 12; ?“ — 169 
Th. ABXBC: AC! BEXBC: BH — — 17 
Alſo BEXEF: GE: BEXBC: BER, by the ſame reaſon, — 


44 
1 

— 

\ 


Th. ABXBC! Ac :: BEXEF: GE = —xfͤ⅛ͤʒà — 169 


— 


Th. AK: BIX IT:: 40: GE — — 171 


al to the yectangles 


of 1 
tho! 


ples 


Tri- 


t is ) | 


| 199. | Triangles that have an angle of the one equal to an angle 
of the other, are 2 to rectangles within the ſides et 
thoſe equal angles. 


D E 


ag * 


Let the triangles anc, DET have the angle anc equal to the 


angle DEF; then AB X BG: DEX ET:: ABC: DEF, RY 
For compleat the parallelograms BG, EH — &— p. 10 
Now ABC: DEF :: twice ABC: twice DEF = — 170 
And BG, EH are twice ABC, DEF — ᷑ ⁊F— 8g 
Th. ABC: DEF! BG: 13 ———᷑᷑ ͥ à— — 36 
But ABN BG: DEX ET:: 30: EH — K og} 
Th. AB X DEX ETI: 430 252777 Kb 169 


x * 


4 — 27 . 
—— 2 — I 2 8 8 q * * 
= = . 


( 120. ) 


> 4 * 
4 3 3 8 
: * * D =D. 
* * 2 £ 
< 24 ED $9 * 


299%; Otherwiſe, in TE * 


. 
9 


Draw the lines AB, CD at pleaſure incertAing at x, hand: j join 
AC, BD; I ſay as before, A E N EG: BEX ED :: triangle 4 KC: 


triangle BzD; For draw CB. 


Nov AE! BBQ 4e: * RO — 


And AE: BB:: ABC : CEB 


Th. AEK e: Ne :: ABC! CEB 
Th. AEN ECS: AEC:! EBXEC: 
Alſo BEN ED: BED 2 EBXEC: 
n Th. AEZ N : A :: BEXED: BED 
Th. AEXEC: BEXED T: Ac: 


1 


8 180 

1065 

CEB — 55 
CE B, by the ſame reaſon. -— 

e 109 

ves: © — 17 


200. Hence, If the rectangles within the ſides about the equal 


angles are equal, the triangles will be equal, and thoſe ſides * 


cally proportional. 


For let AE XE C be equal to BEXED 


Then the triangle 4 E 0 is equal 
And AE: EB: DOB: 210 


theo. 


to BED — 163 
— — 183 


201, Equi 


20 
corre 


(+ xa77 


201, os — b _= Lom to the D * . 


* 1 « 
: ” 2 „ 
EC! 9's. A £14 14 FEE 157) $6 "a8; 
- N F ” £ l E v 6 ” * * BS ; — 
5 | a, F:, ? 2 . 3 „ * 4 * * 2 . 1 ” . — l 
G V - „ g - „ 1 = : — 
. 3 F, 2 3 - 1 F — 
9 4 of « > oF 57 Tb * 


'B.. ii 


Let the triangles anc, br be equiangular, having the angle 
43 c equal to the angle.DE#, and the angle Bac equal to the 
angle xD; then AB*: DE* ;: ABC: DEF. | 
| For AB: BC. AB*:; ABXBC — — 1380 

And DE: zT: 2 : DEX — 180 

But AB: 50: DE: 1 —¾̃᷑̃ | —— — 189 

Th. AB“: ABN BC :: D”: DEXEF/ | | | en——,, 169 

Th. A3: Dx* : Aerzen —— 171 

Alſo AB: DEF ;% ABXBC: DEXEF — 1099 

Th. AB? ; DE? 1 ane; DEF: «ö +; 7 


34 
8 


| * : ; ö | , | 3 EE 3 
f 3 | | | 2. * 5 0 
— 0435 2 201“. Other- 
. ; | 4 SLES &- $+..7 


5. 0: eng gt b 2 nigen dT” . ; 

Let aBc, Dy be rot tht — \BC 
equal to the angle Dz ry, and the angle B 4 c equal to the angle 
EDF; then, A9* ; Dx? ez DET. 


I pity 
For upen che baſes as, b E let Fr hs: 3 ng 11 
by problem 4; deſcribe the — ane 1 bigs _ 1, 
and joim a, DI. + : Th 
> Now 36 11. 22 ABG: ABC 3 e ee 179 
And aB is equal to B „ —— 224 
Th. ABT Ct it ABG! ABC — — 5 
And DE PM :: DEI: DE x, by the ſame reaſon — — 
X But AB! L:: DE 1X1 — 107 
Th. ABG: ABC:: DEI: DEF — — 169 
Th. ABG: DEI: 4302 ˙·—7kk(-v — 171 
Alſo ABG: DEI: A350 H: DEIK — — 170 
Th. ABC: DET: : A430 H: DEIK — — 1069 
Or ABT DE? SL ABC: DEF — — 


202. The 


ran 


EI 


» © 
8 


e try 


— 


fn 


4 


du 


C 3 9 


| e ens by th ehe. rms io two 
ABC ranks of proportional my are digi df % A 19.1 


5) ph 


: * TD 5 US 
1 , Is ; 


o 
a 


1 


Let A, By e D; *. r, 0, 1 be proportional Unes, and 4: B: 
en a, then ax BXF 2 *: D* n. » 
For A w 29 AX E. BN E AS! — IA 10 180 | 


And c : 


* 
57 


2 © „ 6 


D:: X G R — — 8 
Th. AK K: XE: Xx e: D „ ͤœg-l — — 1469 
KL *: * O DBX : DX? — 171 
Ag. E: r IXI Tr —_—— 
And & Hr: b x STERN” — LT — 1 8⁰ 
Th. NR: BN BRK G: Den — kd ne 
Th. B * E: DO: Tx FP: Dx A571 
Th. AX EK: C XG HHN PT: DR E ans; oo. 469 
. 1 — 


Th. AU 1: NN FTD — 171 
| 41 


203. Corollary. IT” 
The ſquare of proportional __ are r . 


2 


Boewk 


The 


problem 8 

Now Ez: :: 0 
Th. A: B 2: 0 
2 But @ 22 272 C 


* 
. 

< 
. 
® 
. 


1 


1 

5 

hb. e 120: 59 
Th. 12 e to D 
Th. the lines u and 1 are cad 


Th. E: r :: H 


* * 
* _—_— 2 = 


* 


- 


— 
4 
4 - oF 5 
1 — 5 
OY —UäU — ꝓ — 


7 
5 
. 
n : , 
* 


Let A, B, ©, p be action — * dae are E, r, o, 
un, and 4: : 5 then E: ＋ 22 2 


For take the line 1, a fourth Fe to Dy 7 and 05 by 


2 L 203 


8 


— 0 
— 163 
— 10z 
1 7-5 


„ 


= 


„ 


. 
7 
hey _ 


nal, 


0s ) 


8 050M ghee dealt Hues me 


— F 2 
| | a 
< — 7 . 
7 7 ke an * : 
% 8 k ; 
E I 4 | 3+ 7 
et | 
1 , — 
E a] * 4 -. * 
» * 
* * 4 
7 i 1 
* 
Dot + 8 Ry I + A 3 * dg 
3 . * F 
. | OT , * . 
. 
, - 


1 A, B, C 0 proportional lines, and A? 


32 2: A: bY ht: EN 


For A: 3 :: A: B „N A 
And B: 22831 :O * B 


But 4. 432 5: 


Th. A2 : BN A2: B 
Th. A2 : B* 7: BN A: CxXB 
Ag. A: :: BX Ac 
„ 


- ? 


or 


: * 


* — 


cons 
6 
"3" 


ww . 
+ 3 22 
5 21 5: & hen 4 
9 0 0 898 Þ@ 4 
» oF 
f FP ; * N 


ads. A 
„ 


X 4 LE. > 
. 


. 206. Si- 


Let he: n ABCDE, FOrrk be ſimilar, having the angle 
ABC equal to the angle yon, the angle BCD equal to. the angle 
GH, &c. and join AC, AD, FH, ri; then the triangle ABC. is 
equiangular to the triangle F G Hy the triangle ACD is ene 
en SC. 1 WM: 
For the angle a8c is equal to 1.n .. 161 
And AB: Be :: 10 n —2ʃr⸗᷑ĩ ̃ — — 161 


Th. the triangles ABC, F G H are equiargular * 5 193 


And the angles A c , HO are equal — 195 
Th. the angles A cp, HI are equal — ä 50 
Again, 380: H:: Ac: R — — 189 
And BC: GH:: cp: 1 — 8 161 
Th. Ac: IE:: b 111 •ͤ ä—T — 169 
Th. the triangles A c D, FHI are equiangular — 195 


By the fame reaſon aps, F1k are equiangulaa— — 


20%. The 


es, 


The 


t i ) 
207. The circuits of aal 5 


Let che polygons ABCDET, FORIK be fimilar, hivtag;the: angle 
abc equal to the angle 1 the angle BCD equal to the angle 
GHI, &c; then AB: FG :: the circuit of Aa 30 : circuit of n.. 


For AB: FG BC; 0E: h: H1, &c. — 161 


Th. an: ro! 4 Te Ted, &: r Ton T n, Kc. 175 
But as TUT, &c. is the circuit of A8 ½ — 52 
And n &c. is the circuit of Fonts _—\ 


ERS 7, 
£3 52 
Th. AB: O: circuit ABCDE ; circuit FGOHIK. — /F56 


WISE T0 A 
3 1 
3 d 


$2 
— 
” * 


—— 2 +44 


208. The 


208. The areas of ſimilar 0 


of their 9 ſides. © 


Let the polygons ABCDE, FOHIK be. ſimilar, and have the 


a ABC equal to the angle r o R, the angle 20 equal: to cnn 


&c. then AB* : TO:: 430 DE: FGHIK. 


For Join Ac, AD, FH, Fl. 


Now the triangles in one polygon are | equiangular t to | thoſe in the 


other, each to its correſpondent 


Th. 
Th. 
But 


Th. 
Th. 
Th. 


AB : G:: Ac: H:: AD: F I 


* o 


1 yQ* ; „ ab?: 7 


AB*: O:: ABC! 0B, &c. 
ABC: 

ABC! FGH :: ABCDE; FGHIK 
AB*! FG? , ABCDE; FOGHIK 


GHZ: Ac: HI: : ADR: IX 


206 


189 


203 


201 


169 


175 
169 


the 
11, 


the 


206 


203 
201 


175 


If the right lines 4, B, c, D 
upon 4, B the figures x, r be deſeribed ſimilar to each other alike 


D are proportional 4222 c; D, and 


ſituated; and alſo upon o, b the figures o, 1 be deſcribed Gimilar 


. A? 52 
, Th. 6 


e 


Th 1 
by , LI 
* * 
* a 


+». E 


+. E 


3 


220 


» 

» 
as: 
0 


(>) 


to each other and alike ſituated : 1 fay, E 22 0 n. 
Fer Az 4.3 :; :* 


210. In 


* 
N. * 


ww) 
210. Is. right angled triangles, any. figure deſeribed, upon the fide 


oppoſite to the right angle, will be equal to both the figures de- 
ſcribed upon the ſides containing it. if all are fimilar and alike ſi- 


tuated. 


If che triangle ABC is right angled” at 3, and the figures vi x 


t deſcribed on its ſides be ſimilar to one another and ake ſituated ; 


then p is equal to both E and r. 
For AB®*: Ac“ : 2 Ebb üñł27„⸗é.᷑ 

Th. aB* : E JL AC? ID | =  w—_ 
Ag. aB*7BC* 32: r — 
„Th. a8 AB Te :: EB: 1 ＋ u. 
i AB; ZE Ap +Bc*:r+F. 
„Th. 4c: D:: A3 +nc*; Br 
But Ac e 

2 : ac“: E41 

Th. Þ = x +'r 


the 
will 


(ide 
de- 


S ſi- | 


1. If 


tm) 


"066 10406: lnes within a circle cut each other und terminate in 
the circumference, che rectangle ebntained by the parts of the one, 
will **. * "IE | 


33 J6635 


Tn the elrele ABCD, let the Yuen *. BD cut each . in 13 


then ABXEC = BEXED, 


For join as, cp. 


: * . 
. * 
— a x 
* 1 1 * 


Now the angle A EB CED — 
——g the angle AB D = ACD — — 140 
And the angle pac = ppc — — 11 ⁰ 
Th. the triangles A B E, EOD are equiangular — 27 
Th. Ak: EB D210“ —“òC 189 
Th. AEN EGS BE XE —— — 18328 2 
S 
. eee E- 


C 19% } 
212. If from, any point without a circle, lines be FROOY cutting 


it and terminating 


From the point E * the circle ABCD, let the lines 2 5, 


E c be drawn n the circumference i in A _ Dz hen E RA 


=ECX.DE. 


——;³¹ ð 5.5 TEST 
No]] the angle A B D is equal to xD © —— 140 
And the angle B EC is common h R eee [ES 


Th. the angles c AE, EDB are equal — — 8; 


: Th. the triangles x Ac, EDB are ef —— 27 
IB. 1 „e DA: 2B — — — 189 


neo: 


in the circumference; the rectangles contained 
by the wholes lines and their external mou- will be equal to one 
: another, 


E B, 
AE 


3 K = 


* * 
: 6. 
U 


133 » 25 


2781375 If Röm any point without a circle, one e be CN Cuts. 
ting the cirele, and another touching it; the rectangle contained by 


the whole cutting line and its external bart, will be equal to > the 


ſquare of the tangent. 


From the point E without 


Then EBXAE= = ERC. 


For j join AC, CB. 


* the angle ACE is equal to 50 
And the angle A E c is common | 


the circle 
drawn cutting the circumference in A, and ED touching it in C3. 


Th. the angles CAE, ECB are equal | 
Th. the triangles 4 CE, EBC are equiangular | 


Th. AE: EC: CE: EB 


——— 


ABC, let the line EB be 


£ ——. 


* . 
- » 


* . | 


* 
* 9 1 


2 * 
% 06 


— — 
— 


— 


+=; : » 
5 * 


— 
— L 


cu) 


214. If a right line is cut by a circle into two. fark parts, that 
their difference is to the leſſer, as the greater to the radius being 
the lefſer part produced : theſe parts will be proportional to lines 


Joining any point in the circumference and the extremes of the ſaid 


line, 


join CE. | 

Now -p: D: AD: pe. — — theo. 
Th. 4D: DB ?: Ac: D — — 172 
Th. AD: Ac: : Dp HD — — 17 
h. AD :Dec,DBBC — — 173 
Th. 4: D:: Do: 30 — — 172 
But E is equal to e —— — — 30 
Th. ennie: en — — 56 
And the contained angle Ac E is common - —— — 
Th. the triangles acz, BoB are equiangula cn 195 
Th. AE: BE:: A0 2 —: — 1389 * 
Th. „„ — —— 56 
1 AE: BE AD; DB —— —— 169 


Loet the line an be produced to e, and about the center © let 
the circle DE be deſcribed . cutting 4B in p, ſo that aD—D0s: 
DE:: AD: DC, and Join 4E, EB: then AE: EB; 


aD: DB. For 


* 


215. The rectangle contained by the fides of a eclingle, ' is equal 


to the rectangle contained by a perpendicular to the baſe and dia- 
meter of a circumſcribing _ 


If a circle is deſeribed about the triangle 4 m e, and the perpen- 
dicular BD, and diameter Bz be drawn; then ABXBC=Z XD. 
For join a G. 


Now BCE is a right angle 


— 


Th. the angles A DB, 3 E are equal 


And the angles B AD, BEC are equal 


Th. the angles A B D, EBS are equal 
Th. the triangles aBD, EB are equiangular. 
Th. AB: BD :: EB ; BC 


Th. 


AB NBC 


EBXBD 


4 


— 140 
— Ä 
3 27 
— 189 
— 181 
215. The 


* 136 * 


216. "The rectangle contained by the ſides of 2 Ae is equal 
to the ſquare of a line biſecting the vertical angle and meeting che 
baſe, with a rectangle contained — the parts of the baſe. 


In the triangle A Bc, Jet the line 5 p be drawn making the angles 


ABD, De equal, and ng the baſe in d. then 4 
B D* ＋APD ND. | 


For deſcribe a circle ance about the criangle- by problem 34, 


produce BD to E, and join AE. | | 
Now the angle ABD = Se —— — theo. 
And the angle AE RB BOD — 8 


— — 140 

Th. the angle BAE BDE e 85 
Th. the triangles AB E, BcD are equiangular — 27 
zTh. WS St j: pa: we” — 189 
Th. AB Be =BEXBD tains" — 11 1381 
„ C 
Th. ABXBC — = BDT DEX BD — 48 
Ag. aDXxDc „ per 111 
ene abends e 56 


8 2 


equal 
Z the 


tained by its diagon 
tained by the oppoſite ſides. 


— the angle Bac is equal to ol — 140 


1 r 
21). If a quadrangle be inſcribed in a circle, the rectangle eon - 
als, will be equal to both the rectangles con- 


Let the quadrangle 48 op be inſcribed in a circle, and draw the 


diagonals ac, BD; then acxBD =ABXcD+FADXBC, - 


For make the angle aBz equal to on 
Now the angle aBD is equal to xe 


p. 9 
49 


And the angle aps is equal to 3 4 — 140 
Th. the triangles A B E, 3D are equiangular, and the trian- 
gles ABD, EBC are equiangular — — 833 
An en — — 189 
And AD: DB:: ZM: 3 — — 1᷑389 
Th. A ND =aA2XBD  « — 181 
And ADXBC=ECXBD — 1581 


Th. aBxcD+ADXBCZAEXBD+ECXBD | — 49 
But ACXBD —— ZAEXBDFECXBD — 104 


Th. ACXBD —— = AxXcdFaDXxc — 48 


T Tf 218. The 


* 


ca „ 


nis. The circuits of ſimilar polygons. inſcribed in elrcles are pro- 
Fn i to the diameters, and their areas to the ſquares of the 
diameters. 


Let 45 DE, FGHIK be ſi milar polygons inſcribed in Þ eds, 


Whoſe diameters are AL, FM. 
"+ Thes 4L FM 3; circuit A: circuit FGHIK. 
And AL. : FM :: area of AB DE: area of FOHIK. 


For join ac, BL, FH, GM. 


Now the angle Bca = BL a, and Gar = t | — 140 
Alſo the angle Bca = OH 8 206 
Th. the angle n L A = (cur =) M "wy 48. 
And AR, FG M are right angles —_—— — 149 
Th. the triangles A B L, FO M are equiangular — 8; 
Th. AB: FG: AL! 11 — — — 1389 
n:: rut _ —— — 203 - 


But AB.; FG :: circuit ABCD® : circuit r o — 
And aB : 1G :: area of AB DE: area of FGHIK — 208 
h. Ah: 5 * circuit ABCDE Weite nt. 
And al“: TM 33 area of Ang; area of r _ 


e pro- 
of the 


circles, 


and the areas to the ſquares of cheir diameter. 


0 


219. Corollary, 
The elreumferences of eircles are — to 4 cat 


any, ht 
\ 
* 


n 
/ - » 7 s © £ ; + 


Thus let 43e , Eren be circles, whoſe diameters are 4 e, E d. 
Then ac ! £6 :! circumf. azcp : eireumf. Eon — 218 
And Ac“: EG :: area of A3 OD: area of Fon — 2278 
Becauſe circles may be conſidered as agreeing with ſimilar in- 
ſeribed polygons, whoſe des are indeflnivery” fmall, > $i, ns 


220, Hence, if thive be three fork circles, that he gene of one 


of their diameters, is equal to the ſum of the ſquares of the other 
two diameters, the greater circle is equal to both the _— 210 


Te: - _ a19*, Other- 


f i. 65, EE 
C 140 J 
p e Qtheriiſe, -_. 888 


The eee of circles are as the ſernidiameters, and: the | 
areas are as the ſquares of the ſem diameters, - 


Let the circles ABD, Ero have a common center. at , and 
join 4 L. 3 then AI: EL :: circumf. a BD: circumf. E Fo , 
and — - AL : IL“: : area of ABO D: area of Er OR. 
For conceive the circumference aB D divided into equal parts 
AM, MN, NO, &c, and draw L M, LN, L o, * cutting the lefſer 
circle in E, P, Q, &c. | | 
Now the angles A I. 1, MIN, NLO, &c. are cut — 147 
Th. the arches E P, PG, QR, &c. are equal — 15 
Alſo the ſectors a 1 u, ML V, N L o, &c. are equal — 16 
And the n E LP, PLQ, QLR, &c. are equal” — 146 pla 
Th. am : EP :: circumf. aBcp : circumf. EF n — 170 mt 


And AL M: ELP :: area of ABD: area of EFH — 170 wh 
Again, let the parts A M-, min, No, &c. diminiſh, till the ſeors lele 
ALM, ELP may be conſidered as eee triangles — 166 MF 
Then AM: EP:: AL : EL. —̃ — 1389 ” 
Manie“ 1 — 55 — | 201 cifc 
r cial. ABCD: circumf. E FOH — 169 2 
And AL“: E. * area of A BCO D.: area of EFGH — 169, WW ner: 


ad the 
„ and 
FC R, 
IJ 
| parts 
e leſſer 
- 147 
145 
146 
- 146 
pens 170 
170 
{econ 
160 
2 16% 
20¹ 
169 
— 169 
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PART III. or SOLIDS. 


| Line is perpendicular to A plain, when it makes right 
angles with all lines 77 it, whiel are drawn in the 


221. 


ſaid plain. | . 
222. A plain is neal to a pi * all News: in the 
one drawn at right angles to their” common ſeetion, are end- 
cular to the other. | 


223. The inclination of a line to a plain, is tha a aonmined ; 
by it, and a line joining the points of ſeftion, made by the ſaid Hine, 


and a perpendicular falling on the plain from its extremity. 


224. The inclination of a plain to a plain, is an acute Aae 0 
tained by lines drawn in each plain, from any . in 1 2 com- 


mon ſection at right angles to it. 9. 
225. Parallel plains, are thoſe which if infinitely produced, will 
never meet. | . 
226. A pyramid, is N Jae by ſeveral Plains Nanding 8 a 
plain, and meeting in one point. 
227. A priſm, is contained by ſeveral plains, the two baſes ol 


which are equal, f eee and parallel; but the others | are re paral-- | 


K. * FI 


lelograms. 


228. A cube, is i by fix a 3 SO: N 


229. A ſphere or globe, is generated by the revolution of a em. 
circle about its diameter, called the axis. : 
230. The center of a ae is the ne: as the center of the ge⸗ — 
rating ſemicircle... | A = | 


271. 8 The 


- 


— 2 


0 142) 


231. The Samioter of a globe, is a line paſſing thro the center, 
and terminating in the ſurface. 

232. A cone, is generated by the revolution of a frrait line about 
the circumference of a circle, and always paſſing thro* a fixed point 
above the plain of the ſaid circle. 

233. The axis of a cone, is the line Joining the fixed Point and 
center of the circle, 

234. A cylinder, is ee by the revolution of a ſtrait line, 
about the circumferences of two parallel and equal circles, and al- 
ways parallel to a line joining their centers. 

235. The axis of a cylinder, is the line joining Fe centers of 
the parallel circles. 

226. Right cones and cylinders, are thoſe whoſe axes are e perpen-, 
er to their baſes. 

237. Right cones, and cylinders are amilar, when. their axes arc 


” proportional to the diameters of their baſes. 


238. Solids are ſimilar, which are contained by equal numbers of 
ſimilar mY alike ſituated. 


239. An Axiom. - 643 

If ſolids of equal baſe and altitude ſtanding upon the fame Solas 
are cut by plains parallel to their baſes, and all the correſponding 
ſections poſſible be equal to each other, thoſe ſolids fill equal ſpaces, 
and are equal to one another. | | 


2240. The 


nter, 


bout 
DoInt 


and 


line, 
d al- 


rs of 


rpen- , 


8 are 


ers of 


plain, 
nding 


paces, 


, The 


* 143 * 
| 7 35 7 ae Wo 7 
* ; FE 
14. The His. ſides of A triangles a are in the ane lain. - 
| £ itt 13 'S&* 
Gr: 4 > 

; f 30 

1 . 

4 « * 

f . POE 
ali * 
- * . 
: by : 
. - 
«5 [ 
4 ' 
1 [1 
. 
: , 
1 1 
. j 2 
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Let ABC be a plain triangle, then its fides 4, 40 9 are in 


the fame plain. 


For conceive a pain DEFG paſſing Een the pbilgs 4 1 1 B, 


to revolve; or turn about the line A B as an le 45 ir Falls” Fron 


the point o, and there remains at reſt. 
Now the points 4, B, c are in the W DEFG — above 


Therefore, the lines a B, Bc, c 4 are alſo in the plain EFH O. 
Conſequently, the three ſides of any plain triangle, are in one plain. 


he y 5 241. The 


4) 


J ane Tho common ſeftion of two > Plains, is is a a ſtrait line. 
a THE | e eee eee i 


Let the plains an, ep cut one another in x and r, and join 
EF; then the ſtrait line Er is their common ſection. 


For the points x and r being in the plain AB, the ftrait line | 


EF will agree with the ſaid plain — — 7 
By the ſame reaſon, the line = T will agree with the plain cp. — 
Therefore, the ſtrait line EF muſt be their common ſection. 


NB 


42. If 


— * 


2 145. ) 
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PORE £ ix © ; F Fe 1 
e 


242 "if a firaie line ſtands at right angles, to two fait lines cutting 


one another, at the point of ſection; it will be perpendicutes to the 
plain in which thoſe lines are ſituate. 


7 
* 
(0 
. 


4 Gp, 34... @> * 4 4 5 ' 
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Let the line xr ſtand at right angles, to the lines AB, eD cutt- 


ing each other in x; then ty is perpendicular to the plain ACBD, 
For take ta, Ec, EB, ED equal to one another; draw GEH at 
pleaſure, 3j Joining AD, BC, and alſo F Ay Fc, FD, FB, FH, FC. 


Now EA, ED, EB, EC are equal 3 — — con. 

And the contained angles AED, BEC are equal + — bh 6&9 
Thb. the angle Gat = EBH, and AD = BC. — 62 
But the angle AEG = BEH 2 — 69 

Therefore AG = BH, and GE = EH — 76 
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2. The angles FEA, FED, FEB, FEC are equal. — 54 
Th. FA, FD, FB, FC are equal — — 62 
Th. the angles rA p, FBc are equal — — 6; 
3. The ſides rA, ac are equal to FB, BH each to each. above 
And the contained angles r 4 0, r BH are equal — -- above 
Therefore, FG: is equal to FH — — F 6 
_ Laſtly, ro, cr are equal to rn, H E each to each — above 
And the fide EF is common 


— — — — 


Th. the angles GEF, FEH are equal b 65 
Th. o Er, FEH are right angles «© —— — 9 
Th. EF: is, —— to the 1 ACBD — 221 


243: If 


-meet 


1 1470 


* 
0 
g . 


ty one another, in their common ſectlon; thoſe three lines are 
in the fame plain. 


Let the line a» ſtand at right angles to the lines 8 e, BD, 3 
then thoſe lines are in the ſame plain. 


For if not, let 27 be the common ne of the plains da 


thro AB, BC and 2D, BD. BEST.” 


54 Now 'B $ bs a. ſtrait Une — 5 IF 44ʃ 


62 And 4 3 is perpendicular. to the plain paſſog f theo E B. 5 b. 242 


65 Th. Apr is a right angle? reũ — 22 
above But 43 c is a right angle „ — theo. 


169K wow 


above Th, the angles 4B r, AB e are equal . — 54 


62 ; Which is impoſſible as — 52 

above Th. Bc, BD, BE. muſt be in the ſame plain — — 
9 
9 

| Us 44.1, 1% 


243. If « ſtralt line ſtands at right PF to three ſtralt lines 


| 
| | 
; 
| 


. * 25 ED 
244. res Mat lines and to 90 one 8 are pur ö 


— 


5 I C ſame 
n 
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E 
Let the lines an, op ſtand at right angles to the plains BD; 
then A B, CD are parallels. 

For join BD, draw px at right angles to BD in the given plain, 22 
make p E equal to A B, and join B K, EA, AD. RT Str, 1 
Now AB, BD are equal to E D, DB each to each — con. moles 
And the contained angles AB p, E DB are equal —  __ 54. that 3 
Th. A p is equal to 5 E — 62 For 
Ag. AB, BE are equal to ED, DA each to > each — above mats; 
And n E is common —4.— iv — qhevz No! 
Th. the angles ABE, EDA coed | — — 65 1 
But aB E is a right anglekꝛvaꝛ cw 221 Th. 

Th. EDA is a right angle — 54 

Laſtly, E Dou is a right angle — 221 

Thr. cp is in the ſame plain with Da, DB — 243 

Alſo AB is in the ſame plain with Þ a, Dn — 240 

Th. AB, CD are parallels. — 79 
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245. If « two ftrait lines be parallel, and one of them flands at right 


angles to a plain, the other will alſo ſtand at 1 angles to the 
n plain, | 


18 1 On” 1 


. Ws 
* 
A œ——œ—ͤU— — — 8 
1 i 82 
oy N N 5 - 
8 1 8 * — — 7 * 


* — goon nn 
% 
> 
| 3 , 
* 
* 
* * 
* — 
* 
* 
o 
* 
* 
* 
B 8 D 
% * 4 
* U 
= * U 
"% * — 
. \ ba 
ww wy 1 - 
1 $ * . 3 * " * 
. \ . 
. * ; 
.. % * 
= * [] 
— — e — * —2, ry oy 4 
* * oy .* 
. © + 
©. * 7 a 5 
— ? o% # 
Ry A% P 
+ * 
RS 125 * ' Cs 2 ; A 74 | , 
E %“ W * 2 ' " .££# ME g * 2.4 2 ” of 4 _- 
9 o * 4 * "x > TY * 
„ oi „ * 
—— . vow: — u 5 


Tas the 1 lines 4 B, CD be parallels, and let as ſtand at right 


angles to the Plain B D; then” c D will un KAT 4 at right angles o 

that plain. N ; 125 
For join B b, "draw DE at right angles toB D in the giyen plain, 

make Þ 1 E equal-to 4 B, and join BE, EA, 45. 

| Now the ſides A B, BD are equal to E D, DF each to each. con. 


And the contained angles ABD, EDB are equal =—— 54 
Th. AD is equal to BE „ WA 
Ag. 
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Ag. the ſides AB, BE are equal to E D, DA each to each. above 
And the fide az is common — 
Th. the angles ABE, EDA are equal 
But 4B E is a right angle 


65 


— 
* 
—— 


Th. EDA is a right angle WE ö n 
Th. 5 E is eee to the Plain aB De, paſſing thro! "PEI 
BD, DA : M nr 
Th. E is a right eg —— 221 

Alſo o is JON ri ght angle 3 — 
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e Lines which are 1 to the ſale! line, tho* not in the 
fame you.” with it; are yet * to one another. 


A —— _B 
. . % 7 
D, 
ä : £L : 
C. —_ —-D 
. F 
© | - 
” Let the lines a 5, b be parallel to 4s line Er, but not in x the 
5 fame plain with it; 1 ſay, A B, CD are parallels. 
1 For let on, G1 be drawn : at right angles to Er, and meetiog 
4 AB, CD in H and 1 | | p- 6 
| Ne E is at I ages to the plain paſſing thro”. 0 es ES 

1% Th. AB, GD are at right es to the 6 245 
2 De Ads. op are : parallels. — — 2244 
es tec 
42 


„ £77 4 
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188 


0 * * gane to two other 


+ 4%, If two lines momidy. 6 
* thoſe lines 


lines meeting each other, tho” not in the ſaws: ah +3 
will contain equal angles, ot Llanes 237 93s 79 dw 
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Let the wives AB, BC be 1 to DE, EF, bur x not in de rt 
plain; I ſay, the angles anc, DET are equal. N 
For take BA, BC, ED, EF- equal to one another, and Jobs AC, 


, AD, BE, or. Eine: £21 of 2 : nc 
Nov both ap and or, are parallel to BE nn equal to it. 88 
Ip. ad, CF are equal . 
And ap, or are parallel N 1 246 
Th. ac is equal to p57 —— — — 288 
5 Th. A 3, Be, C4, are equal to DE, EF, FD each to each. — 
Eh. The * 4 ABC is equal t to DEF — — b; 


248 „Plains 


Rs ) 4 
240, Plains to which the an. firale fs: oP Perpetit 


ther | 
lines Parallel to one another. ** 0 


at 11 
— Let ike fate line AB, be perpendicular to the. plains ob, 2 
TY then the Plains ob, EF are parallel. | 
For if not, let them be produced and meet in on 1 and, join 
98 "a HB. | jr 
© 48 Now aB is a right angle 221 
246 And A is a right angle - 1 * 
9 2 herefore, the triangle a B M has two right angles — — 
TN Which is impoſſible. — — — 84 
66 Th. the plains CD, EF produced, will not meet — — 
Th. the plains CD, er are paralleteei— — 223 
lains X 249. If 


{; ee © % * | on 
\ : . 8 J 
e: nad | 


lines tering ink — but not in the ume plain 4. the. plains 


— paſs thro? them, will be parallel. 5 


_ 


* — 
* 
's 
* 
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1 
7 


ha the lines a», B 0 10 parallel to p E, Er not in the ſame plain; 
1 . the plains paſling thro' as, Bc and pz, Er are parallel. 

For let BG be drawn "conan to the — DF,, and 0 n, 
0 parallel to E D, E r. 


* . tum otlier 


| 7 Now B O is a right angle — — 227 
And Ba is parallel to Gn. — — — 224 
Th. 4 is f right angle — 82 
By the ſame reaſon 6BC is a right angle u of — 


28 1 . is perpendicular to the plain ae Kk 242 
Th. the plains ac, Dy are paralle!— — 248 


will 


RRC 


other 
lains 


lain; 


oo If. 


And each line agrees with its plain 


1 
230. If a plain cuts two Parallel plains, their common: ſeftions 
will be N. 
# | 


Let the parallel plalind AB, CD be cut by the plain z EF OE, making 


the ſections EF, GH; then the lines E , GH are parallels. 
For if not, let them be produced and meet in 1. 59 


Now Er, H are ſtrait lines — 241 


Th. the plains a B, p being r will meet in! 
Which is impoſſible 


Th. the lines E, n being produced, will not meet 


Th. E r, ou are parallels — — 12 
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251. If two ftrait lines are cut by parallel Plains, they will. be 


cut proportionally. 2 
plain 
N. 
* 
F | 
Let the ſtrait lines a B, cÞ be cut by parallel plains : F, GH, IK 
in the points A, L, B, c, M, D; then AB: AL. :: CD: CM. 22 
For join AC, AD, DB, let AD cut the plain GH ͤ in , and draw wa pl 
pendic 
L N, N M, | ; Fo 
Now the . ABD lies in a plain 240 HY 
the poi 
Th. LN and BD are parallel — 250 
By the ſame reaſon, x M and ac are parallel —— — Non 
Th. ax: ND AL! 183 a 185 And 
And AN : ND 2: M: MD — — 185 ha 
Th. AB; AL :: c: 0M — 172 Th. 


Wh which Paſs the” it will be l to the fame 


( 57 By "Re 
r Tine” ſtands at right angle te any 1 
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Let the line 48 ſtand at . to the plain ©», and let 
the plain E paſs thro? the ſaid line A B; then hay "mY BF, is >" 
pendicular to the plain oo. e 
For let r. be the common ſection as thoſe . in which. 183 5 
the point N, and in the plain EF erect HI perpendicular to . p. 6 
Now BAH is a right angle — — theo. 
And Ani is a right angle. — ᷑ T con. 
Th. aB, H1 are paralle!— — —2 579 ; 


' $3 * 


Th. H is at right angles to the plain api io e e 


ds the 8 EF is e to. che pid e — 222 


1 


= 138, » 
in We «pin r en erpenical 


e. rio ie Rey 


At the point 4 in the pike og oy one perpendicular can be 
erected to that plain . 

For if poſſible, let both 4 » and AE by perpeschebher to the plain 
5c, and thro Þ a, As * 4 8 * OP wg with Bc the 
ſection . 446. 


Now rA i 2 Arait "I 2 1 — . 
„Th. Dar is a right angle — — — 227 
Alſo zar is a right angle —— — — 221 
Tb. the angles Wd 1 Ar are ee KO Fe ee 2 54 


| Conſequently, . one e perpendicular can be erefted to a given 
plain, at a given Oe: in it. = 
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cular 
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plain 
6 the 


244 
221 
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52 
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Let the plains 43,0 cattivg, aach other, be a: to 
the plain AE; then their common ſection z T will alſo be Penpen- 


dicular to the ſame plain, 


For let A B, Ec be the. commAn. ſections cans wh the plain, - A F,, 


and at the point = to each of the lines 4 E, Eo, in each * the 
3 An, CD erect a perpendicular „ — p. 6 


Now the perpendiculars erected co 4 E, EO in aha plains 0 ba. 


ob, are perpendicular to the plain 2ũꝛ2 122 


But ue perpendicnlars cannot be enacted to a plain, at he, 
ſame point and on the ſame fide — 63 

Conſequently, both. thoſe perpendiculars muſt agree with. * 17. 
the common ſection of the plains an, cv _ — 

Th. Er is perpendicular to the plain as — en 


4 ; : 
N { — 


0 160 3 
QT 


2855. If, a priſm be eve by by a pho r. to 7 baſe, he ſeQtion 


4 A 1359 = MITT hs: 
E. 


199799q 20" n Ni ee nol: tie 

| 7 
Let ABCDE be the baſe of a? Prim, und beni a ' ſeation pr. TTY 
a to it; then FGr1K is equal to ABCHE E. | RE 
For Join AD, DB, Fi, 10. rt if 27 1 | par 
Now vr is parallel to A r, and to BG 2/30 beds 3 246 22 
Ih. rx, 10 are parallel to A b, DB cas | | 230 iz 4 
Th. 1, 16 are equal to AD, 53 "lin. — ” 89 Sa 
And the contained angles 10, aps are equal — 247 2 
Th. the triangle 110 is equal to a2: ]ꝶ. 6 #4 
By the ſame reaſon, each triangle in the ſection, is equal to * 
its correſponding triangle in the baſe. , Gown bf 
Th. FOHIK: is n to 4 D 49 1 : 
_ circ] 


5 g 


( 16.) 


OY | 256. "Tf a eylinder be | cut by a plain parallel t Q: its Lak e 
of tion will be a circle, equal to the baſe, . 


of nd 5 ABCÞ be the baſe of a i FOUR and ETO 1 te. Fl ſetion 
parallel to the bale; then EFGH will be a circle, and equal to 
z AB p. 5 
wg For let the plains IKLC, IK MB cut the cylinder thro? its axis 
5 Ik, and meet the ſection in , r, G. e 26 
Va Now BM, CI are parallel to LE; 5.4.9 234 
vi And NF, NG are parallel to 1B, 10 — 2850 
| Th. x r, Ne are equal to 1B, 1c — 9 
. But 1B and 10 are equal | — — 30 
* Th. N and Ne are equal — — 48 
; 49 By the ſame reaſon, all lines drawn from the point N to che 
circumference of the ſection, are equal | 
Th. the ſection EFGH is a circle — — — 20+ 
And the circles EFGH, AB OD are equal —' .— 55 
56. H as ns 


Y 257. If 


; ( 162 9 


257. If a. pyramid be cut by a plain ble to its bal. the 
ſection will be ſimilar to the baſe. | 


Let AB C DE be a pyramid, and HI a ſection parallel to the 
baſe; then FGHI is ſimilar to aBcD. 


For vo, cn are parallel to as, Bc — 2:0 
Th. ERB: EKO : AB: 70 — — — 139 
And EB: 254 Ks UV 1 — — — 189 
Th. 483: O: 102 —— — — 1069 


And the . ABC, FGH are equal 
Buy the ſame reaſon, each angle in the ſection is equal to its 
correſponding angle in the baſe, and the fides about them are 
proportional _ 

Th. FGH1 is Gimilar to AB 7 — — 161 


247 


238. If 


will 


circur 


Th 


o the 


250 


58. If 


(6 ) 
258, If a cone be cut by a plain parallel to its baſe, th ſection 


will be a circle, 


Let A B CD be a cone, and EO a ſection parallel to the baſe; 
then ETO is a circle. 

For ler the plains ave, BH cut the cone thro' its os * ; 
and meet the ſection in 1, r, G. 


Now Ir, 10 are parallel to HB, 19 —-.lPz — 250 
Th. pH: DI:: HB: Ir — — 189 
And oH: DI:: NM: 10 — —— — 189 
Th. 17171 77 ο,jEd 16 — —— — 169 
But HB is equal to 1e — — — 30 
Th. 1F is equal to 16 — — — 163 


By the ſame reaſon, all lines drawn from the point 1 to the 
circumference of the ſection, are equal to 10. 
Th. the ſection E is a circle | 


= 


Y 2 259. If 


( 104 ) 


269. if — or cones of equal altitude ſtan⸗ Jing pon “ 
Cie plain, be cut by a plain parallel to their baſes 1 che *. 
and baſes will be Proportional. | 


0 


Let the pyramids 4 BCDE, FOHIL of equal altitude, ſtanding 
upon the ſame plain, be cut by a plain parallel to their baſes ac, 
FH, making the ſections Mor, s; then AC: M0 :: TH: Qs. 


For MN, QR are parallel to AB, FG 250 
: AB: MN — 1 
And erg =:: on —— — 189 
But E A: EM:: L: LC - —— — u 
Th. as {Mn ::: n — — — 169 
oe Qr7 —— —— 203 
Th. fa NNO :: rn: 8 —— —̃ 208 


260. Priſms 


my 


| 208 


Driſqs 


( 
260. Priſms and e of wn baſe and airndey, are n | 


AB 


to one another, | 


E 


Let the priſm aB and cylinder op, have equal baſes ax, cr, 


and alſo equal altitudes; then the ſolids an, op are equal, 


For conceive them to ſtand upon the ſame plain, and to be cur 


by plains parallel to their baſes, making the correſponding: N 
GH, IK, &. 


Now the ſection GH is equal to the baſe A E 


e 255 

And the ſection 1 Kk is equal to the baſe 7 — 256 

But the baſes A E, or are equal — theo. 

Th. the ſections Gn, I K are equal — 48 
By the ſame reaſon, every ſection in AB is equal to its cor- 

reſponding ſection in op — — — 

Th. the ſolids aB, op are equal — — 239 


261. Py- 


(- 166+ ) 
261. Pyramid and cones of equal baſe and ane. are 92 to 
one another.. 


Let the pyramids or cones aBc, DEF have equal baſes an, pr, 
and alſo equal attitudes; then the ſolids A B, DE are equal. 

For let them ſtand upon the ſame plain, and be cut by plains 
parallel to their baſes, making the nn ſections 6H, IK, &c. 

Now AB: GH r: DE: IK | | 259 
And AB is equal to Dx — — theo. 

Th. GH is equal to 1k 163 

By the ſame reaſon, every ſection made in a Bo, is equal to 
the correſponding ſection made in DEF _ _ 

Th. the ſolids aBc, DE are equal — 2239 


226. A 


| to 


the center of the globe 


1% 


262. A globe is equ 1 to 4 pyramid or cone, whoſe aſe is equal, 
to its ſurface, and altitude * to its ſemidiameter. 


1 F 


Let the ſurface of the globe an co, be equal to the baſe of the 
pyramid Ero, whoſe attitude is the ſemidiameter of the globe GA; 
then the globe is equal to the pyramid. 

For let the ſurface of the globe and baſe of the pyramid, be di 
vided into indefinitely ſmall parts equal to one another, upon which 
as baſes let pyramids be conſtituted, whoſe common vertex is in a, 


— 


Now the number of baſes in the ſurface of the globe, are 
equal to the number in the baſe in the pyramid 51 

And the pyramids. conſtituted thereon are equal —— 261 

Th. the globe 4B Op is equal to the pyramid EF — 49 


26 3. Priſms 
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263. Wes and ot, that, hae "wy: baſes, are 1 nbnn 
to their altitudes, | 


'D 


# 
| \.-# 
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5 2's 
4 * = 
2 
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Let 4, CD. be. priſms or cylinders. having equal baſes A x, cr, 
but unequal altitudes ac, OH; then 48: CH:: AB: D. 

For in cn the greater altitude, take c1 equal.to:aG the leſſer 
conceive C1, 1H divided into parts equal to one another, and Fo 
_ paſſing thro* each point of diviſion parallel to the baſe ce. 

Now each ſection in p, is equal to the baſe r — 235 

Th. thoſe ſections are equal to one another. — 49 

Th. all the little ſolids into which ep is divided by the cut- | 


ting plains, are. equal to one another. 260 
Th. ER, CH nd CK, CD have Equal # ratios . — 155 
eres - — — 156 
But A B is equal to ck — — — 260 
"Th. 46 CHLABICD. - — — PAPER 56 


264. Priſms 


to 


10nal 


27 CF; 


leſſer, 
| plains 
* 255 


1 
It- 


 Priſms 


: of 165 Ara ; 


ch Priſms and cylinders having equal altitudes, are proportional 


to their baſes. 


# \% 
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ES 7 
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Since all —_ and 88 of equal baſe and. altitude are equal 
(by 260) let the rectangular priſms aB, ac, whoſe baſes are av, 


AE, repreſent any priſms or cylinders of equal altitude ,; then 
AD: AR»: A. 

For conceive FD, DE divided into parts equal to one another, and 
plains drawn thro? each point of diviſion parallel to 4 0 or Bn. 


Now each ſection in the ſolid ac is equal to 40 —— 255 


Th. the ſections are equal to one another 48 
And the ſections in 4 E are parallel — — 2380 
Th. the little rectangles in Ap, AE are equal — _ 92 
And the little priſms in AB, 4 c are equal ——— 260 
Th. ap, az and AB, Ac have equal ratios — 1508 
Th. AD. AE 6 AB; AC — a 156 
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265. Every „ as 71 a rigngular baſk, 1 * ird 


of a priſe YO the ſame baſe and altitude. 


Let the triangle anc be the baſe of a — Ar, and a 


priſm having the fare altitude; then the e is. a "third" part 
of the priſm. 


For let pr be the oppoſite baſe of the prifin, and _ AF, 


FB, BD. 


Now the baſe ac is equal to the bafe abr n 5 89 


And the vertex 5 is common | — | —t 
Th. the pyramids A c B, ADFB are mY aer 2061 


Again, the baſe avs is equal to the” Baſe ee e 


And the vertex F is common 


Tb. the pyramids Ap Br, BDEF are E : © bz, 2561 


© But the pyramid Apr is the fame with ADFB,' being c con- 


tained by the very ſame plains 


— —— 


Th. the pyramids Ac B, AD y B, BDEF are equal — 48 
And the priſm aBcDpzy is equal to thoſe three pyramids. 452 
Tb. ACFB, or AB oy is one third of ABCDEF — — 


266. Every 


id a 


Every 


all theſe priſms compoſe the priſm A H IU K 


(wr 


266. 9 pyramid u d part of 1225 . N 
baſe and altitude, | 44 - 


B 


Let ABCDE be the common baſe of a pyramid ABCDET, and 


a priſm nE; then the pytamid is a third | patt of the priſm. 
Fo.oor join 4 D, DB, F1, 10. 
Now: upon each triangle in the baſe as 0 "Dt, is confti rured a py- 
ramid and a priſm, of the ſame altitude 
And each of thoſe pyramids is a third 45 of each pritin, 


having the ſame baſe . —— — — 265 5 


Therefore, all the pyramids taken together, are A a würd pat 
of all the priſms taken together — —— 


But all thoſe pyramids compoſe the pyramid 4 30 DEI, and 


Th. AB DEI is one third of AHI Kk 
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267. Every cone is a third n of a e turing . e fume 
baſt and altitude. 


th 


11 


— . 


If there be. a cone ABC, and a cylinder ABDE having the ſame 

baſe and altitude; then the cone is one third of the cylinder, | 
For let there be a pyramid von, and a priſm roi, hav- 

ing an equal baſe and altitude with the cone and cylinder — 
Now the priſm #1, is equal to the cylinder ap —— 260 
And the pyramid ron, is equal to the cone anc _ 
But the pyramid 5 o R, is one third of the priſm yz — 266 
Th. the cone 4 Bc, is one third of the cylinder av — 56 


268, Py- 


ame 


equal altitudes o, ni then o: In:: anvc:per. 


( 3" y 


268. Pyramids and- cones 2 N baſes, are propeirional to 0 
their altitules. | 


Let 43 "hy DEF be yramilide: or cones, with equal baſes, but un- 


For priſms or cylinders having equal baſes, are proportional to 
their altitudes . 263 


Namely, : + 7 25 cyl. : cyl. | — 263 
But quantities and their third parts are proportional —' x70 
And-pyramids or cones ABC, DEF are the third parts of 
priſms or cylinders, of equal baſe and altitude 267 A 
Th. CG; FH; ABC; DEF. — — 169 
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269. e ee ate, are proper 
tber baſes. 8 n 


Let AB CDE, FGHIK be pyramids or cones of equal altitude; 
then as the baſe ac to the baſe ru, ſa is the folid 2 to the ſolid x. 
baſes — — — — 7 . 264 

Namely 40: H:: priſm: priſm ws | — 264 

But quantities and their third parts are proportional — 10 
And pyramids or cones E, k, are: the third parts of priſms 


or cylinders, of equal baſe and altindde— — 265 


Th. 40 : FH:: ABC DZ: TOHIR — — 109 
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270. A hemiſphere, is two thirds of its 102, bra Sha ider. 
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Rar Let the ſquare ABCD, the triangle a cp, and the quadrant 3 0 b, 


revolve about ep as an axis, and generate the cylinder 4 5 x , the 
204 cone AF c, and the hemiſphere 3 Un; then BDE =JABEF.' 
170 il For let en be 4 foftion parallel to the baſe of the cylinder und 
. AE another ſection thro” its axis, cutting the former in 1; k, L, N, x. 
267 i Now it is evident by the conſtruction of the figure, that ©3, ©, 
5 A, GL, LH are equal 
Alſo, that 1L LN, KL SLM, KL=LC, and the angles 
at the point 1, are right angles — 
_Tkccer* =21.* +107 — 
Th. GL =11* EK IT“ 
5 A A Th. 401 * = 411 F4KL? 
| Or Gn =1n* + « 1? 
Th. circle 6 S circle 1 N + circle x M 
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Th. the ring GI, NH round the hemiſphere, is equal to the circle 
whoſe diameter is KM 50 
By the ſame reaſon, every ſection made in the cup like ſolid 

ABIDNEF, is equal to its correſponding ſection in the cone A r c. 
Th. ABIDNEF is equal to the cone are | 239 
But the cone Ar c, is one third of the cylinder AB ET 267 
Therefore, the ſolid A B IDN T, is one third of the cylinder 


ABEF 


Th. the hemiſphere BDE e 15 30 
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2971. A cone, globe, and cylinder circumſeribing them, are Pro- 
portional to the e ks; 3- | 


271. globe is four times à cone, . baſe is its grear circle 
and altitude its ſemidiameter. es it Mt, n 


273. The 


circ 


> he 


itcle 


The 
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273. The 3 of a globe, is four times the area W its =-_ 
circle, 


Let the globe a B op be cut by the plains 4 5 C D, Face paſſing 


through the center E, perpendicular to each other, whoſe common ſec- 
tion Ac is a diameter of the globe: then the ſurface of the * is 


four times the circle whoſe diameter is A c. 
For let Ac B, FO B be cones, whoſe common altitude is the ſemi- 


diameter E B, and let the baſe of f G of the greater be equal to the 


ſurface of the globe. | 
Now the globe is equal to the cone rn — 262 
And the globe is four times the cone ac B — 272 
Th. the cone O is four times the cone 43 —— «56 
Th. the baſe ro is four times the baſe ac — 269 


But the baſe FG is equal to the ſurface of the globe — con. 
Th. the ſurface of the globe, is four times the area of its 
great 9 whoſe diameter is ae — 
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274. The ſurfaces. of. ſimilar priſms, are Prof Ortior 


of their correſponding lines. 


nal to the ſquares 


a 


AN TR 


Let an, Ls be ſimilar priſms, whoſe baſes are a c, Ln, and as, 


4 M correſponding lines; then 4 B* :-LM* :: ſurface of AH: ſur- 
face of Ls. A 

For AB: LM :: Bc: MN 32 CD: No, &c. | 161 
Th. A B32 : LM? :: BE? © MN :: cp* : N 0?, &c. — 203 


But AB 2 : LM 2 :: Ac: D — 208 
Th. Ac: IN:: AG! IR:: BH! MS, &ccæ. — 169 
Th. Ac: LIN :: ſurf. AH: ſurf. Ls — — 155 
Th. AB“: LM f: ſurf. AH: ſurf. Ls — 109 
ef 275. Si- 


4 


Ca 


(wm) 5 
ional, mer cbs ill alſo be propor or- 


ag p BY 207 » 77910 


Ares 275. If frait lines are 
boni. 


Let AB, cp, xr, cn be proportional lines, whoſe cubes are A 1, 

AB, LEA E M, GN and AB: D:: EF: GH; then a1: C:: ZM: M. 

* For in Lo, & take oe, n equal to A B, EF or $1, TM each to 
| each, and through the points Þ let e cut thoſe cubes * 5 


re Sa” — 2 r r 5 nd + —＋ - — 
F. rer a N 5 * 4 a Kot : 8 —— z 
_— = Ve omit Le Fr xr AE 5 — 1 
— —— - —— — — — — — 
— 3 EZ 8 o . - 2 -rR—_ TP — 2 


161 to their baſes co, G d. oy 4 

203 | Now AB: cp "a EF: 61 — — theo. ö 
208 ; Th. AS: CO TY : GQ — — 203 i 
169 GUT 48-4. C0 25 ASC — — 264 | 

175 And ET: G:: EM: GR — —— 264 N 
169 TH, 444 EM + 08 ont —— — 1169 N 

en CI OH — — 263 | 

And are en R: GN 3 1 263 ; 


But o: OL :: M: QN by article 56, being equal 1 to 
AB, CD, EF, GH each to each — . con. 
Th. op: GR:: CL: “ — — 169 
5. Si- The AL: 8M :: n — — 169 
TH. i „e 14 0k 7 OW — — 171 
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Aa 2 175, Similar 
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reſponding lines. 


Let & x, or be ſimilar priſms, whoſe baſes are 4 T, ov, and an, 


l %0 


| G 


N 


480) 


— — 
. L. 
4 


Similar print. are e proportional to. he .cubes.of their cor. 


ev correſponding lines; then, as cube of aB ; cube of o:: An; or. 
Fer make ac, c1 equal to a», op, let Gn, 1x be ſections pa- 
rallel to the baſes, and Ls o Q be the cubes of a3, CD: 


Now AR AG Or AB r: AE. A 


And es: er or op:: 


But AR: 
Th. A R-: 


Th. LN: 
Th. LN: 


AB 
8 CF 
Ag. LM or AB: 
And op or 2: c v 
But ABZ : AT 
o 
oN 


Or cube of AB: cube of p:: an: cr 


AT 


0 — — 
es: cp — — 
en — — 
kN: an — — 
o Q: CK — — 
ED” ? Cy — — 
AH: K — — 
KE: C — — 
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The end of the theorems. 
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Problem 1. 


. a given ara line AB, to make an urn triangle. ( . 


0 
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4 . ; 7 d p : 

a X » 2 Sf 93 Ke = 5 3 ? 8 F * 34 
7 3 9 8 1 1 0 . P AS? * . - 
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About che center A Vith the radius A deſcribe the citele” B HO 
dy article 60, alſo about the center 3 with che 88975 BA deſcribe 
the circle AE e, and join Ac, CB. 

For Ac is equal to AB — — 
And Bc is equal to B A — — 

Th. ac is equal to 0 — ⁊ — 
Th. AB, Bc, ca are equal ans” 

Th. the triangle a Bc is equilateral — 


Pro- 
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2. H, At a Die point 4, to. 1 the end of a line chat ſhall be * 


to a given line B C. 


Problem 2. 


Join AB, and upon it make the equilateral triangle 4 h b, pro- 
duce the ſides Da, DB, to E and F., about the center x, with the 
radius B c deſcribe the arch c r, and about the center with the 
radius p r, deſcribe the arch r E. 


For px is equal to pr 
And Da is equal to DB 
Th. AE is equal to Br 


But Bc is equal to By | 


Th. AE is equal to Bc 


A 
—— ů ů̃—B 


4 - 7 
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3 Problem 3. 1 

Twẽ a«o unequal Ines AB and ed being given, to ta abe > part of 2 4 Fe 
the greater that ſhall be equal to the leſſer. s $112 N5vIG 809 


— 
— 


At the point A put the line ax equal to the line cp by problem | 
2, and with the radius A E deſcribe a circle cutting as in F, 1 
For AZ is equal to ar — oy” " 
And Az is equal to cp — 
Th. ar il equal to os 


I: 


Pro- 


oP) 


"To, divide A glyen at 
ſect it. 


1 


On the center B at any diſtance B 4 deſexibe the arch Ac, on the 
centers a and © with the diſtances A By BC deſcribe 10 cutting 
each "other in p, and draw BD. 

A join AD, De, CA. 

Now AB, Bc, CD, DA are equal — 

Th. the angle Bac BCA — — 

And the angle p AC DA — — 

Th. the angle BA DP = BOD — ́6—— 49 


Th. the angle ABD DB 


— Con. 
2 63 


„ ; Pro- 


bi- 


n the 
utting 


Pro- 


to biſect it. 


line, deſcribe circles e one another in and * and crew cD 
cutting AB in x. 


Th. the angle cas is equal to cBa 
And the angle DAB is equal to DBA. 
Th. the angle 40 0 is equal to 2 = 


Th. 4 x is equal to 2 — — 


(a) 


Problem 4. 
To divide a Sheen finite right ie a p nus wos ual Pt, 0 C 


About the centers A and 3, with any radius greater than half the 


For join 4 C, CB, BD, D A. 
Now ac, CB, BD, DA are equal — 


Th. the angle Ap is equal to 35 


10 


Or the angle acz is equal to 2 ——. — 


„ Pro- 


( 186 ) 
+ Prablem 6. 


J. FM To erect a perpendicular to a given right line 4 B, at a x given 
point in it o. 


hp r 


About the center o, with any diſtance deſcribe a circle cutting the 
given line in p and x, about the centers p and k, with any diſtance 
_ than c Þ deſcribe circles cutting in r, and draw CF. 
- For join pr, FE. 
Now op is equal to c E 


ä — — con. 

And or is common ö —— 

Th. the angle p T2 —4 — 65 

Th. cr is perpendicular to A B — — 9 
: « 

6. Second 


= 


CE 


N 7 
| vw * . 
e 4 


LE | 
+6. Second method. 


en : 'To erect a perpendicular. to a given-Jine/'a'B, at a owe bent 
in it c. 


Aſſume the center D, and with the radius v nde the circle 
CEF cutting AB in E, join E D, which continue to r, and draw rd. 
For r is a diameter of the circle - — 3 

Th. zo is a ſemicircle — — . 
Th. Ec is a right ange — —— 149 

30 Th. ci is perpendicular to a8 — — — 9 


„% 6. Third 


, "oY -» — 3 Þ.\ 

EE a2 Yr . — — 

Second * Pt 2 3 '& 
% 


About the center c deſeribe a circle ADEB, on the center 4 cut 
the circle in v, on the center p deſcribe the arch r E, and on E 
cus that: arch in 1, all with the ſame radius, and draw cr. 


| Fon join a b, DF, FE, BE, CDy bz. ; 
Now the triangles &Þ C, , E DF are equilatera!l eon. 0 
Th. the angles Ac, e Dr, zor are equah  ——— 65 lin 
Th. the- angles DGF, poc are equa} : abs 62 fer 
Th. vor is a right angle — — 9 1 
Ag. Dr is parallel to a2 ĩ—“. — — 77 l 
Th. the angle 4 cf is equal to O —— — 587 , 
Th. acr is a right angle =O — — 64 TY 
Th. er is perpendicular to A B — — 9 EY 


Problem 7 
From a given point 4, to let fall a * upon an in- V2 4 


* 


finite ſtrait line B p. 


B D 

cut 12 8 

D B 4 010 de 44; 
"oY About the center A, „ deſcribe a circle at eaſier eutting the given 
6 5 | fine in c and x, about the centers c and x with the ſame radius de- 
Vip ſcribe circles cutting one another in 1 and draw Ar cutting B D * Ge 

q =. F f ⁰ 72, 2 
577 Now Ac, CF are equal to an, Ex — 60s. 
81 And the fide a+ is common — — 
64 Th. the angle er is equal to ra? — — 65 
1 9 Th. the angle e 64 is equal te AGE —t — 62 
. Th. 40 is perpendicular to 5 — — 9 
7. Other» 


* 


* „tee * 
* 7 Ti ig 8 N Wy ? + > £: £ 
WA. © LM 
\ 
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3 En. 


In the given line 3 aſſume the center c, and with the radius 
c a deſcribe the circle A E cutting the line in x, about the center 
E, at the diſtance E A, deſcribe the circle AGF, and draw AF cutting 
BD in H. 8 APE 

For join AS n rn E A, 


Now c a is equal to cF — "EIN * 
— EA is equal to E F — — 8 30 
And the fide o E is common — — — — 
Th. the angle 40 E Er ͤ — — — 63 
Th. the angle Ane 2 Hr —— — — 62 
Th. An is at right angles to B 5 — — 9 
7. Third 


adius 


enter. 


tring 


Third 


«6 


© $1 1 
7. Third method. 


From a given point £ to let fall a perpendicular upon an in- 


* 


— 


finite line BD. - 


i'r the given line BD aſſume the point E, join AE, and biſect ir 


ne by problem 5, about the center c with the radius c a deſcribe 


a circle cutting BD in F, and draw AF. 


For AEF is a ſemicircle o—— —— — — con. 
Th. Arx is a right angle —ʃ— 149 
Th. Ar is perpendicular to B 5 — A 

7 Pro 


3 
7 

* 

j 

i 

1 

0 

; 
5 

: 


| 152 


Problem 8, 
164 To make a triangle whoſe Hides ſhall be equal to three given lines 
AB, Be, CD; provided any two of them taken together be greater 

| than the third. 


A 


About the center 3, with the radius x a, deſcribe che circle A ET, 
on the center c, with the radius CD, deſcribe the circle Dot, and 
draw BF, FC. 
For BF is equal to B A 
And or is equal to cp 
Th. BFc is the triangle required. 
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30 
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Draw cx at right angles to cy by problem 6, make A Bn equal 
to Dc by problem 3, erect B F perpendicular to A By make BF. oe ag 


to x, and draw AF, | 
For AB is equal to pc — 
---- BF is equal to CE — — 
And the angle A B 7 is equal to pE — 
Th. the angle 3 Ar is equal to cDE — 


con. 


con. 
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At a given point a, in @ given Krait line A OS to make an. angle 


«qual to a given angle op x. ſtrai 


About the center p with the radius p deſcribe the arch e E, about 
the center a with the ſame radius po deſcribe the arch Br, on the 
center By with the diſtance © = cut BF in the point r, and draw Ar. 


For join BF, o f. 
Now A B is equal to DC 


- Ax is equal to DE. 
And BF is equal to CE ws; con-. 
Th. the angle A is equal to the angle v. — — 65 


een , p———_s Con, 


— 


(ww) 
Problem 10 
ale Through 2 given point 4, to draw a line parallel to 4 eite. 3% E 
g ſtrait line B C. 


out | SE | 
the WM in the given line take hs point p at pleaſure and join a b, make 
AF, the angle Daz equal to the angle av B, and the thing is done. 

For the angle DAE 42 — con. 
on. And they are alternate angles — — 
ON, Th. AE is parallel to ce — — 77 
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439 
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. 
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% #4 
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12328 
1K 
14 
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K 4. 
1 
1 0 
1482 
11 
14 
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PN 
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111 VF 
1 
38 
1.130 
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WW. 
1754 
(+82 
off! 
14: 
1148 
PH 
» 
Ig 
479 
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1 
H 
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5 119 
Tra 
14 
Hay 
Wi 
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i N 
14/98 
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4i fe 
p 2 
1 
17 
if 
6 
it 
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N 
Ws 014 
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Bf 77 
eee 
138 
1 1 
i 
7 
499 
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10. Otherwiſe. 
Through. a given , 4, to draw a line parallel toa given 2 
ſtrait line $6 : 
INS 
3 5 
In FE given line ame the point x, ang about the center A . 18 4 
the radius a E deſcribe the arch ep, make E c equal to ax, on the blew 
center , wich the radius AE or CE, cut the arch ED in p, and . 
draw 3 3 - 3s | 4 
e n. AC, CD. .T 
Now ap = at, and D Se — 30 A 
And a = E — con, ＋ 
Th. a b, Dc, Cr, EA are equal — — 48 
And the ſide ac is common — 
Th. the angle DAC=ECA — — 65 
Th. Ap is parallel to B C — — — 7 


ro- 


— 


| 1 3 


| Problem 1 
2 deſcribe, or make a ſquare _ a gifen trait le an, 46 . "8 


Dp——— 


A — 8 


Draw AP at right angles to AB, 1 problem 6, make a » equal 


to aB, draw DC parallel to as, and c parallel to ap by a 


blem 10. 3 
Por ABCD is a parallelo gran —Luæ. 42 
Th. AB = pc and Ab 2 30 —— 3 8g 
Th. AB, Be, CD, DA are equal — — 4/8 
And the angles are all right angles — — 90 
Th. aBcD is a ſquare | — 24 
| ; Pro- 


Problem 12. 


o re t given aal line 4 u, into 8 prope number of * 


parts. 


Draw 4 c at pleaſure, and RD parallel to xc by problem ro, in 
4e, BD take the propoſed number of equal parts of any length, name- 


ly, Ak, EF, FC, BG, GH, HD, all equal to one another, and draw 
'EH, FG Cutting the given line in 1 and E. 
4 For join B c. 

Now rc, qs are equal and parallel — 


— con. 

Th. o is parallel to oB —' 88 

By the ſame reaſon E EH is parallel to c — — 

But A E, EF, FC are equal — — con. 

Th. a1, 11, L B are equal — — 99 
Wy | 8 
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Problem 13. Mus 3 


al To divide a wack ſtrait line 4 3, in & given ratio: 


it take A D equal to m, and Dc equal to u, join 3 o, draw DE pa · 

rallel to e 3, and E will be the point qed. 

3 For AD: pe :: AE: EB LAY 
E . And x , o 2 — — don. 
Th. m 1 :: 42 1 —2 — c — 56 


Let the given ratio be that of n to n, draw a© at pleaſure, and in Ki 
þ 


1 200 ) 


| handles 14. | 
To find 6 hed proportional o evo give lines A 0 B US, 


— 


Let A8 and Bc make a ftrait line, draw az at pleaſure, and in 3 7 

it take 4A Þ equal to Bc by problem 3, join B; p, draw Cz Parallel PRE? 
0 np, and p will be the line required. al | A 
For aB:BC;: AD: DE — — I; han 
And An is equal to 3e —— — con. ag 
Th. aB:BC::BC;DE |» — F 806 te 
1 


Pro: 


—— 
hs — 


| N 
"If _ — — — 
? by _ — E — 
= * Tp + y » — - 
> $i — a + 2 1 
res A” oo; og, 1 * 
Wap 3 — 
5 * Ex 2 * * * * 7 


— — — — — — > —— — > 5 
4 av. — > A F 4 5 
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Problem 
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% ©. 7 
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* * &. 2 . 


- 
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en ſtrait 


* 
« 
+ 
vs 
* 
2 
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* 4 | DI 

5 
1 * 
i * 


4 


draw Ar at pleaſure, and in A f 


- 3, draw or parallel to n E, and x 
nnn 
— 


11 be the line required. 5 
„ 


Ci. F 


Let AB, Bc make a ſtrait line, 
— 
D d 
\ 


ry 


proportional 
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1 
CD BY 


to o. 
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hy 
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E ĩs equa 
BC 


And 
Th. AB 


or A 
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At 


4 * 
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* 
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take A E equal to cp, 


To 
BC, CD. 
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FP VE 1 IE Ss: Reis: 335 Problem 


To find a Wein reren bervieen e ene ce 10m 'a n e 


* * 


# 
_— 
ro Fo  'S 


5 : 
2 
; "a 
8 : 
| | | ; PD K * 
- q ; * 
. 1 * 


Let A B ack BC | make a a "I divide ac * in p by ; 
Problem g, about the center p with the radius Þ a or pc deſcribe 
2 en Ake, * draw BE perpendicular to AC by Pen 6, 


| hl ore k, e oops ns 5” 
. Now AEC is a A get ange ebe F 7 149 
And E n is perpendicular to ac — — von. 5 
Th. AB: BEG BEL W? — — — 396 3 
Tb. I ig a mean Proportional a ; — 357 > 
L 4 a4 ft » * 1 x | ( 
. | Problem 75 


Problem =. 
SY 1 ro make 3 ſquare equal i: a Loren dee ABCS. . Al. * 
f kt BH oF 
i 
| 


Produce AB to r, make E equal to nc, biſect A E in r, about 
_ the center r deſcribe the circle a 0 E, Continue B c to o, and upon 
ibe BG deſcribe the ſquare BGHI, 


71 5 8 SOM Yor fila vin.” 3 OG 
e FE? —— — . rog 


(il WS ne, EATERS 
And BE=BC, ra =ru 2 1 
1 A NXT AN rof „ . 


106 \ S 
19 > Th. B po: TTW =anBxXBobrp* - 1 2 


But - B6* T % c — 98 
e 
+ x 38 * —— — — A AB X B C 1 5 : 6 SOIL — | Þ 


* F 9 r . p * * - — PR - 
Or BGHI - = ABCD — — 1. 
= 2 e — 2 — — „„ * 2 ANY mY : wa 
"4 « * * bd a 
» 
+ 2 * — 0 _ 4 24 a 4 
CEO RE = 3 
on — \ 
8 — 
— 
FRE 8 PA” W , 
lem 1. E 
R 
9 
4 
V5 » # * 


ia) 
ptoblem 18. 


To make a reflangle e gives 50 0 ng st F 
given triangle 4 5 c. 


F 92 4 * 524 "\ 5 
, : ” * 


Produce a w to D, make BD equal to the + line, biſe& an in 
x, draw E at right angles to A B and , pH parallel to E r, draw 
LO parallel to A D, cutting BG in k, Join D & which continue to 7, 
and draw FH parallel to E p, then d n 1 K is the e required. 

| „ 54 Brees 

Now the triangle ACE f ο — nn 

Th. the triangle 430 = 2181 


But the rectangle E K - 2E CB 


Th. the triangle e OOO Gb RE 48 
Again the rectangle G1 = EK — — 97 
Th. the rectangle ci = Ae — — 48 


And 2 —— GH = BD — — — | D 89 


BY 
1708 


Danes Ce Sons ——— ey 
— nn. 


— 


—— 
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—— ———_ 
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Problem 19. 


FG wars ered > 
— — 
—.— 


3 51 il 

| {3 
To make Wenge equal to a given quadrangle e AB x Sn 1 
ih 
x 4 
14 
{ ; 17 
A 15 

* 
E 1 * 5 


bodnen AB to E, join BD, draw or parallel to D B, and join DE. 

For the triangle Boz BDO —⅜b — 93 
Th. the triangle B ET 0 ITS a 
Th. the triangle av 1 | 


2 r e 
— — — — — - 
2 = 2 
N C — * >, p__—— _ 2 
* — — . po_ I 4 I, 
p — 2 —— 
— — * 


3 


2 1% 
= 5 5 
OT, oy 


DCF — ——— 


ll I 6 


+: S 
22 


22 1 
210, : 


1 | 205 3 


1 7 t Problem 2. 5 1 
10 . nge equal 0 a given beugen 55 _ 94 
; EE SIT IE. . | A 


A1 
9 4 


0 
r © * 
1 121 


Produce the baſe a 3 both ways to r and ©, join Þ a, * draw oe 


"hp parallel to Þ a, c parallel to P Be gh Join . Bar 


For the triangle A DFH ADE —— 
And the triangle BDp@ = BD — 
Th. the triangle aru E — 
And the triangle 30 1 2 1 — 
Th. the f FOR ZABCDE, — 


* * Hi * = * 1 p * a” 4 : to 
. 4 \ 
2 — 7 


Problem | oof 


93 
93 
50 
50 
49 
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Ty Problem 21. 5 
upon i given line 70, to maks 6 figure area to given figure 


ABCDE, 22 96981 5.94pm of. 
4 g * 


Join AG, 4 Dy make the angle F GH + equal to ABC, orne ua] 


to BAC, PHI equal to ACD, HFI equal to Can, dec. by problem 


, and the thing is done. 


"Por the engl HO = ACB — — 85 
And the angle Fin = ADC — 2 — 835 
Th. the angle 6x1 = Bcp — —— 4 
And the angle HIK 2 x mn eee, 
Again, AC; FH! B: on — ͥ — 189 

„ And A8: 71188: Ba — — 1.389 
r ² u 
Th. 10 HI is Gmilar to 435 24. — — 161 


Problem 


0 
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Problem 22. 
To make a bgere bim lar to a given e e 


and in th 

5 

*, N in t e 
9 


given ratio to it of mM to n. 3 e 


Produce BA to r, make m: 112 Ba: «x by Problem 15, pon 
the diameter EB deſcribe the ſemicircle E FB, draw AF perpendicular 
to EB, make AG equal to AF, and the figure. 4% fimilar to 


— 


n AB CD, 72 E 21. ; : 85 


* 1 
— „ Aung 
„ 4 15 hf 2 ; 2 { 14 31 


A And a 74, or VP ney 22 S459 Nas 2. 


Th. BA: AE: : AB: AG? — . 
Th. : 1: : A3* :: 40 —᷑ %640! bn 
— ä 


But ABC PD: AGHI: :: A B2: AGt 


© 
0 5 
* * I . F "y 2 * 
"IC « : ®. . * 
* * ** 1 a Pe "Wo * * 1 i 
3 — 


n ABCD: an — — — 1᷑69 


Problem 


. 
"+ 


( 3% 


3 Problem = 
Upon gar Ine 4 4 5, to deſcribe the 8gSent' of * elle, the 5 
. contain an angle equal ta a given angle Re 


— 


2 8 Z 3 1 ag — —— — —— 22 
> : pu — — — — — — — — — - - at * 
— — — XS . — — —— = Gn — — — — - 
— r 4 rr * ogy one! 2 ERGY — — - - 7 
= «> Toes ern = TT 4 Pg I == Gd —— - ; 
—— SE. . $ — De a. ITS 2 «Do, —— 
. * 1 EE 3 47 * R 2 x 3 2 
= - — 5 2 — 7 <a, cx — — * 
g IS E == 9 = — 


r = 

= OS 

ol aud ”- -— 
8 2 = 


: | Make the angle BAD equal | to c, "draw AE at right angles. to 
A D, biſect an in , draw p E perpendicular to A B, and about the 
center Fo vith the radius E A or BB deſtribe the ſegment 4 4 . 


For join 40, OB, - 

Now 4 9 is a tangent to the circle 135 
Th. the, angle M A 3 4AGS, ,‚ TP df 
rn 


— — ye — 
— — - 
. IS og . pay I Ob ate” 3 
* 4 - — — _ — 3 p_ 
* 0 A - — + 


But the angle pap =e Lon. 
; Hip, 48 


Th, the angle 4630. 


Problem 


t 0 
23. Otherwiſe. 


pen given lige ap to deſcribe the ſegment. af. dier. cha 
ſhall contain an angle equal to Apyen. WE: $>+ 1-04; 06919 936 


: 5 7 
8 # p = x. 
bo , 
39, 
- 


ST. F+ + 


— ” - 1 * * 4 
' f > 5 2 : p 4 
* R p 
* , 85 ; , . 121 1 . 
g 5 24 8 1 * , 
' : n 
: * * : - ? c F 
25 * * 3 . N 
* . 0 * « 
* 2 . 5 2 
75 . P « 


3 g 55 7h $2 een ia O04 BL: | ü 
Make the angles A B D, 5A p equal to the difference between the | of 
given angle c, and a right angle; and about the center p, vith the "=o 
radius DA or D B, deſcribe the ſegment AFB. a 85 
For produce AD. to x, and join ar, FB, Wk SED A r Pp 
Now. ARE is a diameter of the circle con. ö 
Th. the angle Ars differs from a right angle by BAR 150 * 
Alſo, the angle c differs from a right angle by BAE con. Ho 
Th. the angle ar =o — — 50- ö 


Py . ; Problem 


(\ #34" ) 
Problem 24, + 


The baſe of a trlangle, the ratio of tho 175 and the yet 
angle are given to make the triangle. 1 let! 39 6 £ TE einge af} 


| Make the angle ACB | equal t to the given angle, and cp to er 
equal to the given ratio; join x D, and continue it to r; make EY 


he 5 Sug A is equal to xy. — — 18 
And De: E:: Ac: cB — — CN. 289 
Tn. ABC is the triangle required. 

n. n 8 75 

go 85 * 1 1 

n. 200 > 

i #2 
N % Problem 


4 i 2 4 * 
| * 5 
- 9. 
nl be 13 
2 4 0 „ 4 F 
L 


"7 


8 to 1 given baſe, draw v 4 F to CB, and AB 12 85 


1 


A E * B 


1 1 5 
Problem 28,7 


The. anglez at the baſe AB, and the line cp. Joining the weren 
and middle of the baſe ate given. 0 make che ele 1 


Draw A B, and in it aſſume x p equal to pr, make E o, 


equal to the given angles 4 and B, join p G, continue it to c the 


515 length, and draw c 9 e B parallel to G E, GF. : 1 rte WH A, 


For the triangle A cp is equiangular to E O p, And DCB. 


to DG 
n vg 

And 8 
Th. pA! 


0 224 
8 D 1 DB 
DE. ;;: DB 


= TO 
DF 


D F 


- But o E is equal to DF 
Th. pA is equal to DB 
Th. 4B e is the triangle required. 


* 5 
35321 * 9 7 


; con. 
163 


8 0 i 81 g 
189 


＋ꝓꝗBR8— — 
— —ä—ů 
— 169 
— 
— 
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9. 8 


a 
8 
toy 


Pa. 
> S 
CY was YO 


4 


Of. 


1 


baſe are given to make the W 


G; join 2, 0 r, and draw C 4a, CB parallel to 1 4 


Wi tha ho 7 
The vertical angle a.c.», the line p joining. the vertex. a apd 


* 


middle of the bale, and the. angle FB: made. by the ſad Tipe ard. 
Inne 


- ov; 
x 

J 1 — * ro e — 

— — —— — : L 
— N mn * Ig — - — Nr 2 — — — o — 

— r: Is rn 3 EY . — a tn ot — 

— — „T ‚— — - . 

,—_—_— S- ——_— 


* 
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2 
SINE IV 
8 — 2p 
TR IDE — 


01-93 03 :3 | 3 - 
| Aﬀome DE equal to v F, upon E deſcribe the nest E Gr 
containing an angle equal to A C by problem 23, cutting op in. 


For the triangle 4A cp is equiangular to E O p, and Den. | 
to DGF Th | 


Th. the angle 4 =noprFr— — 49 
"I CD; enn: — 189 
And CD: GD DBLDF — —. — 189 
Th. pA: 5 Si DS: DF —— 3 4 A 169 
But v E is equal to DF — — con. 
Th. Ap is equal to DB — — 163 


_ ABC is the triangle required, 


Problem 


(44) 
Problem 27. 


The baſe of, a triangle 4 »,. the the vertical angle o, and the ratio 


ef the fides a 0, BC as n to L are given to make the 2 | 


Divide the baſe at v in the given ratio of m to u, by problem 1 1 35 
produce AB to E, make AD-DB:DB::AD:DE by problem 15, 
about the center x, with the radius E D deſcribe the circle DCF; 
upon A B deſcribe a ſegment of a circle 4 c B, that will contain the 
given angle by problem 235 and join 4 e, CB. 


For m: n:: Ap: D — — con. 
3 A:: AD: D | | | — 5 5 217 
Tu. en — 8 — — 169 


Th. 2 abc is the triangle required. 


Problem 


Are 


l, 


7 
) 


| gre given to make the triangle. 


'EDC equal to half the given angles at the baſe reſpectively, by pro- 
blems 4 and g; make the mes D'C A nba to p E, and e 


4216 ) 


Problem 28. 3 
be angles at the bafe of a walter and the um of te 


0 $5 & og +. 442648 


3 —— 2 


Let DE. be the given ſum of he 1 make the angles brei 


Lon equal DE c. 


For the angle 4 B 2320 — 84 
And the angle 5 A = 242 — — 84 
Th the angles 4B c, c a B are equal to the given angles 3 
Again, Ac 4b, and B. BK — — 64 
Th. aB+Bc+ca=Dpe — — 79 
Th. aBc is the triangle required. N 4 


Problem 


| 
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| 
| 
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| 
1 
| 
| 
[ 
| 
| 
f 
* 
[ 
! 


{ 040 [) © 


* roblem 29. g 


To Inftyibe a triangle anc in a given ringle man and make | 
it equlangalar to another Brea winde n. 


Make the angle FD K vo Þ to e, and the angle v rK equal to 


n; join x x cutting v ia e, draw A parallel to KD, Cp Parallel 
co E r, and join AB, 


For the angle acer DER — babe” 81 
And the angle 3 E — — 81 
Th. the angle AC 2 οlK T —T— 49 


Ag. ER: Ze bK. 40 wow — — 
And BK:BC!11KF:CR wn —t 3 
Th. oxi ac kr: ea wid — 
Th. px: Kr. 40 1e —: — — 177 
Th. AB is equiangular to r xx1“ ?: — 
But pyk is equiangular to 11 wwmem — 
Th. ane is equiangular to 1 won — 


; = Problem 


= 


the 


| . ed Problem 30 8 2 52 
10 inſeribe a e in a ſquare ABCD, and make i equiangular 
to a given triangle Ef 0. 


Pp 2 


| 9 I 

*. % > 

* 
6 2 1 2 | f 
f I - * 9 
y ; . = 
2 * * 
. Y A 1 . 
3 2 ; 8 7 * r N 


to 3 - 
illel Make the angles BAH, ABH equal to the two leaſt angles of c 
| the given triangle x and r, each to each, draw x 1 parallel to AD, 
81 IX: Parallel to HA, IL parallel to Eh B, and join k . 

81 1 | For produce 1h to u. a 
49 Now K 1 is equal to A — — 89 
89 And 1 1 is equal to 123 —à . 89 
89 Alſo the angle K IM AH u n 
69 And the angle MIL MA — — 81 
71 5 Th. the angle KIEL ZAnR — — 40 
93 Th. X11 is equiangular to 481 — 62 
ON, 4 But ABH is equiangular to EFG — 2 bf : con. 
4 k. E11 is equiangular to Er — — 48 

4 . Fi Problem 

em 
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tan) 


Problem 31. 


* 2 — @ 2 + 1 * 2 * 5 * —— 
12 = * 8 2 : $78. R + 
#03 HT 7 * by; 2:3 . 

a 3 ; 8 


„ bo * 
» 
0 7 
3 


9 


And x x is equal to cp. 


ff But n = Fl, and i — — 1 
Th. ro, on, #414, 1F are equal 8 k! — 148 


To lnſcribe a a are! in a Sen triangle 4 y & 1 


NE oY 5:1 


* 6 : 2.7 { " 
Fo ö 
4 i +3 
"TT B - 


Let fall the perpendicular e b, draw cz parallel to 4 3, make c x 


equal to o p, join AZ cutting BC in F, draw r o parallel to BA, and 


H, FI parallel to c p. 
For n AB to K, and draw x K parallel to c D. 


Now A E ü AF:: KC 10C — — — 189 
And AE: Ar: : EK i⸗ — 189 
Th. 2: 7TG:: EK r — — 109 


But x c is equal to oo — 
——ů— 


Th. p: 78 :: cp: FI _ k — 2 86 
Th. 0 is equal to 71 — — — 363 


2 1 
3 17 - Rs. 2 1 th 
And its angles are all right angles. rr 90 
Th. rant is a. ſquare — — 1 
— T7 3 iT 
: : « #3 Hi 
Problem 


is 
— ; 
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Problem 32, 


5 %, 
— * 
* *. 
* EE LE 3 I 
# 2 = : 
0 277 2 
* 0 

SG . „ 
* * U 
5 

* 


ad 4 
Y v = 
. * 
to CY — —ͤ—8 O 


* 25 / | 
: 5 ; ; » : 
Yee %%. — Ta 
GC E a 


he 1 11 * 5 , 
, by 0 7 
3 7 f . | 5 
a Dy * . * « ® . n E 0 4 
- 2 a. - * 
* 7 - : 1 ; r 8 * = * 2 a. : 2 2: 
— 7 * 4 Xi * * * » þ 4 . - ; a ; 
"874 | 5 1 5 ; 4 : 
W : E opeppyrenccrf. >, 3 ” oY + Y 
o — . - 4 
— 9 4 ” - * 
. I 4 - on ＋ 2 - 4 - 
- g io 1 5 4 - - 8 
f 5 : - * 
f 4 


Produce v4 to c, draw 4D at right angles to 4 5, make ac and 


b equal to a B, biſect Ac in-E, join E , make E equal fo 1 b, 
and r is the point required. 
For upon 4B, Ar deſcribe the ſquares of ABID, Aron | 


by problem 11, and produce or to K, 


| Now an* AE = 2 0% „ | 
And cy X A + ag? ue - 112 
= Eb = pF* — — — 103 
">. T Us AD*+art=cp X AF TAE — 43 
b. do er XA — — 1 50 
But cy and p are equal! — 45 


Th., 4 = DN Z 


Th. xp = 


AQ, OL BIX BF = AF“ — — 80 


Th. AB X =AN — 


2 8 Problem 


To divide a glven right ling ae, fo that the reckangle contained by / 
the whole line and one of the N ſhall be equal to the ” of 
_ the other part. 


= 


2s | 
8 


= 


| | Probl 33. 
Yu. £87 7e and the centre of a 1 circle TION ; 


L 25 a 
| = 


Draw kr at pleaſure cutting the circle in = and r, biſect xp 
at right angles with the line Bp, by problem 5, and again biſect 


BD at right 12 by the line A c in 6, and the point 0 will be the 
Center. 


For the center is in the line BD — - * — 126 
It is alſo in the line ac — 126 
Th. 6 mult be the center of the circle. | 


| Problem | 


em 


( 221 
Problem 34. 
From a given, at As to draw a nent, 9 * Siren cirele 74 4 


* 


Cue 1. when the given point is in the circumference. 
Find x the center of the circle, by problem 33, Join E A, 

5 draw Ar or AG, at right angles to E A — 6 
Then Ar or AG, is a tangent to the circle — 135 


* 


t 4 122 } 
Problem 34 
Caſe 4, when the In point 45 E withour Py: — 


\ 


rence, © 


„6 %% awe yeeryoerel! n= -<ogy - ye y * W$>=2* 


— 


Find E the center of the circle, join 4 x, ws the center r. 
with the diſtance E A deſcribe the circle Aa, draw eur at right 
angles to AZ, join E . the cireumference in o, and __ 
Ac. ; 5 - ES. PID 


For ax is | equal to FF — — — 30 
EC is equal to BR ü??? — — 30 
And the angle Ae is common — — 62 
Th. the angle 40 E EBT — — 62 
Th. Ac is a right angle — — 34 
Th. ac is a tangent to the cirele— —— 133 


4 


34 Otherwiſe. | 5 
"Fram the point A to draw a tangent” to the erde B ec. 


Find E the center of the hs join AF, hiſect ax in v, about the 


berker r, with the diſtance F A, delenibe the ſernicirele AEC, and: 
draw AC. | 

For join © x, 1 x” SO 

No.] AEC is a ſemicircle — — con- 


Th. ace is a right angle — — 149 


TB. ACS a tangent to the circle - . 


| Problem 35% ES 


Biſect any two ſides AB, BC in D and , draw DF, EF at right 
angles to A B, Bc, and about the center r, with the radius F4 


deſcribe the girele. | 3 23 
For join à r, 7 By F c. T7 
Now 4 p is equal to -s — _ 
The fide DF is common — mms — 
— „ M Ton. 
Th. Ar is equal to FB — — 62 
By the ſame reaſon FB = rc 
Th. Fa, FB, Fc, are equal —— — 48 
Tu. the circle paſſes through the points 4, 3, 0 — 30 
Problem 


( 225 Y 
Problem 36. 


In a given circle ABC, to inſcribe” a 


equiangular to a given triangle DET. 


| Og: on a tangent to the circle at the point B, * problem - | 
make the angle 3 © equal to ED F, the angle 6G Baequal to s, 


and join A c. 


For the angle HBC=CAB 
"And the angle 634 =acn | 
Th. the angle cas Dr 
And the angle acB = DFE 


© 


Th. the angle ABC = DEF 


Th. 43 c is equiangular to 7 
And is inſcribed in the circle. — 


Gs: 2386. Other- 


4 
; SE n———Y 
nf of ? q . * * * 


— 
— — — 
— 


— 


1 
4 
4 
*B 
ih | 
1 
1 
9 
i; 
: 
$4 


10 a given circle 4 c, to inſcribe: a aa. that f ſhall. de 
equiangular to a given triangle DET. OR 


Aſſume the point o in the circumference, and join Ao, make 
the angle AGC equal to E, draw 4c, make the a o e equal 
to o, and j join BC, 


For 'the angle ac cis equal to ABC an, 5 5 
And the angle acc is equal to x ———__. _ con. 


Th. the angle A8 c is equal to 2 —— 7 n — 48 
Alſo the angle cas is equal to D — con. 
Th. the ingle ACB is equal to r — 85 


Tb. the triangle ABC is equiangular to DEF, L 27 


0 b πreůßḿm . 


n 


«„ 3 * 7 pA; „„ 


O- 
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Problem 37. 
T0 inſeribe a circle in a given crane AB ol os 47 


Biſect any two of the angles 4 z e, CAB, by the lines BD, 4 b, 


draw p E perpendicular to 4 B, and about the center p, with the 


radius D E deſcribe the circle. 


For upon . O A let fall the perpendiculars DF, D Ds p. 75 


Now the angle E BD — D B F. IF 1 1 con. 


3 the angle pERB = BF D au Oar ents” 54 
And the ſide 3 v is common :! — : 
„Tb. px is equal to vr — — — 76 
By the ſame reaſon DE =D G — — — 
Th. Dx, DF, D are equal — — 48 


Th. the circle xo is inſcribed in the triangle 4 B c. 43 


G 8 2 | 33. Problem 


f 
g 


ee wh. 
\ To inſcribe; a . in a given neee 


Draw the diameters AC, BD at right angles, and Join n AB, 3 Y 
D, DA. 3 e 


For E A, EB, Ec, ED are equal 
And the angles A E B, B Ec, Ep, DEA are equal 


Th. AB, Bc, CD, DA are equal — 3 


Ag. ABC, BCD, e 4, DAB are right angles 
Th. the oppoſite ſides are parallel —— 


Th. 43D is a ſquare —_ | — — 


TH 


Th. AB, BC, CD, DE, EF, FA are equl! 


e | 
n-in"a-/givet arcle an 0D, c. 


2 2 en . 
0 | - 4 , | 5 -- 6 


Draw the diameter 4 b, find o * center of the circle, about 
the center 4, with the radius 4 o, deſcribe a circle h; Or, join no, 
o, * to R and e, and draw A B, BC, ed, 22 4 P, 


: - As f 5 


For AB, AG, GB are equal — — con · 
Th. the triangle ano is equiangular —— _ 80 63 
Th. each angle is ; of two right angles 
Th. 40 r is 3 of two right angles by the ne e 1 
But the angle 13 + Boe = two right angles +: 66: 
Th. . . BGC is x of two right 1 : — cc 
Th. Bc is equal to A — 9 62 
By the ſame reaſon co, Dx, &c. are equal to 43 — : 


* 4 f 
Problem 
* 


Th. the angles A l. B, BLC, c Lp are equal — N 147 
And the Aer ADC, DAF are equal — 147 
But the angie 4 pe is equal to 4 L 5 or 310 er — 10 
Th. the angles A De, DA „ CLD are e equal — 438 
And CD,” Ar are paraliely}'' r . x. „ 17 
Th. the angles à L M, Me p are „ ERS £ gh - 80 
Th.-the triangles AL M, LCD,-D:CM are cquiangalar | 85 
Th. CELED::DCc!t VOM Pele 9 One 8 5 1389 
And AM, ML are equal to LD, Dc each to each 1 
Th. Lo: IM:: LIM: x1«“ — 5656 
Th. LOXCcCM=zELM 8 e .- 103 


ro toſcribe a Lage pentagon, or 1 8 


a Hogs 49. 


„ 
27 
* 
* oo 
_— 5” 9 
* ” 
* a 


Inveſtigation. 1 
Let 48 0 b, &c. be the inſcribed decagon, join 4 c, A d, kind L 
the centre of the circle, and draw BI., LC, LD, rs 
Now the-arches A B, Bc,” op, &c. are equal 5 — I 4 


». 


* 


„ A &*; Mag arms oe A 1 * = 


| Th, 


AG= A 12 + 
Th. 4 c = ai* ＋ 1 * 

Whence by problem 31, we 
Draw the diameter A 7, and, 


ual e 1 5 
Lo * O N 56 een; 


: biſect 4 L in o, make o 
Then L = (ML =) op is the. ſide of the decagon, and wr = 


Ac, is the ſide of the pentagon, hic : 


circumference of the circle. 
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applied round 


7 US 
6 


have the following een 
the radius LN at right angles to it, 
ual to o &, and join we. 


* 
- 2 
— % 
7 > 
8 * 
* 
3 
£ x 
. c — > 
Py * 
* 
1 14 
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1 number of ſides with a regular figare inferibed in tit circle, 


4 PY 

— — 3 Me, Db Sg 2 — beg . 
* x % bl 3 cue h * SY LE ix — : I a 9% x 
«A * & Y * . 
* I ag — 2 wo 
2 8 
— % - 
. IE * 
* 


3 . : 
— > Ireblew 41. wh N AN * £45 5 8 7 1 „ 4 
| | | A 8 ＋ 8 
to deſcribe a regular figure, 


——_ — 


* att a-given 


- 


- 2 
; f | > 
1 tj 
— 
* ; 9 
* 
4 0 7 
* - — * „ 4 
; > I 
a 
my as 
1 4 ; 
* * . 
* E 
/ % 
* A 
— & 14 23 
492 
Rd — 3 * 
— 
* 4 


Let a, Þ, c, p. x be the angular points of the inſcribe figure, 5 
at the points A, 3, c, D, E, by problem 34, draw tangents to the 
circle, meeting one another at r, o, u, 1, K. 

For let 1. be the center of the circle. 

Now the angles Lr, FAL, 1 4 0, g 1 are equal | 

And the angles LEA, LA E, LAB, LBA are equal 6; 

Th. the angles FE A, FAE, GA, GBA areequal — 50 

Th. the angles r, G are equal, and che ſides EF, F Ay 40, = 
on are equal ——— — — 76 

By the ſame reaſon the angles G, H are equal, and 40, on, 5 
'BH, nc are equal —— — 

Th. ro, GH, H, &c. are equal. — 

Th. the figure rok is N — — 

And is deſeribed about the circle — — 


